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for the Central Station 
for the Contractor 
for the Dealer — the new type R-1 


ELECTRIC 
RANGE 


@ A range of simple design and arrangement; of 
attractive appearance and durable construction— 


built for service. 


@ By the use of “Calorox” the new discovery in heat 
insulating material and which is found only in 
ranges of G-E make, the highest efficiency in 
heat storage and insulation is obtained. 


@ Equipped with oven, broiler, two stoves, and three 


cooking compartments for steaming and boiling; 


high back with 10in. shelf. 


@ Repairs and replacements can be easily made, 
each heating unit being connected to the circuit 
by cable and attachment plug. 


@ Easily operated and have a capacity of from 5 to 
15 people. 


@ Now is your opportunity to get in line for a live 
profit producer. 


Catalogue and prices if you will 
drop us a line 
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BY C. F. UHDEN. 


(After a general illustrated description of the entire system of the Washington Water Power Company, 


the author gives a detailed account of the construction of the company’s new Long Lake 


Development. 


Mr. Uhden is chief engineer for the company.—The Editor.) 


The Washington Water Power Company supplies 
electrical energy for light and power in all the towns 
and cities of the Inland Empire lying within a ra- 
dius of 100 miles from Spokane as the center. This 
energy is transmitted by means of 600 miles of 60,000 
volt transmission lines, extending into the various 


low the lake, completed in 1906. At this point the 
river divides into three channels, the North, South 
and Middle channels. The North and South channel 
dams contain the controlling gates, which can be 
manipulated so as to raise the head waters 10 ft. above 
the normal low water stage. 





North 


districts, the most important of which is the Coeur 
d’Alene mining district, producing nearly 1/3 of the 
lead output of the United States. 

All the hydroelectric developments of the com- 
pany are situated on the Spokane River, three being 
in operation and one in course of construction, there 
also being a steam auxiliary in Spokane. The Spokane 
River, which has a maximum flow of 40,000 sec. ft. 
and a natural minimum of 1500 sec. ft., has its source 
in Lake Coeur d’Alene which has an area of 45 sq. 
miles, and is used as a storage reservoir for a depth 
of 6 ft., thus allowing a considerable increase of flow 
over natural minimum during the 120 day low water 
period. 

This storage is accomplished by means of dams 
and gates at the Post Falls plant about 10 miles be- 


Channel Gates of the 





Post Falls Plant. 


The North channel gates consist of two 53 ft. 
bear traps and eight tainters, seven of which are 21 ft. 
wide and one 12 ft. wide. The South channel dam has 
6 gates, each 6x13 ft. and a 37 ft. spillway. 

In the Middle channel are the head gate dam and 
power house. The station is designed for an ultimate 
installation of six units, of which five are installed at 
the present time. Each unit consists of a horizontal 
Francis central discharge, double runner water wheel, 
operating under a head of 50 ft. Four of the wheels 
were manufactured by the Platt [ron Works and one 
by the I. P. Morris Company. Each wheel is direct 
connected to a 2250 kw., 2300 volt General Electric 
generator. The transformers are three-phase, 2250 
kw. stepping up from 2300 to 60,000 volts. The sta- 
tion has five outgoing lines, four of which are 60,000 








214 JOURNAL OF ELECTRICITY, POWER AND GAS [Vol. XXXIII—No. 10 


POST FALLS WATER POWER PROPERTY 


THE WASHINGTON WATER Power Co. 
SPOKANE WASHINGTON 
00 At 6 bee Bee ee eer 


ree eee eneennemsentetnipaiiinehdbiibtamapasée- eee enenneenipenenainan x anes ane SLITS 


2c 9! Seclo 





iis Map of Post Falls Development. 








September 5, 1914.] 


JOURNAL OF ELECTRICITY, POWER AND GAS 


215 





Post Falls Head Gate 


volt and one 23,000. Two of the 60,000 volt lines 
connect with the Twenty-ninth Avenue substation 
in Spokane, one feeds the Coeur d’Alene Mining Dis- 
trict, and the fourth runs north to Newport. The 23,- 
000 volt line furnishes current to the Inland Empire 
Railway System. 


Dam and 


Power House. 


At the lower falls, within the heart of the city 
of Spokane, is the original hydroelectric station of 
the company, (see illustration on front cover.) This 
station operates under a head of 74 ft., and has a ca- 
pacity of 8800 kw. Two of the units consist of Platt 
[fron Works Francis turbines direct connected to 2250 





Auxiliary Steam Plant at Spokane. 


Post-Street Substation at Spokane. 
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kw. 4000 volt a.c. generators, and the rest of the units 
are composed of water wheels and d.c. generators of 
various sizes ranging from 200 to 1200 kw. 

In addition to this hydroelectric plant, there is 
also in Spokane an auxiliary steam plant, the Post 
Street substation, and the Twenty-ninth Avenue sub- 
station. The auxiliary steam plant, which is situated 
about a mile from the center of the city, contains 
twelve 500 h.p. Babcock and Wilcox boilers and 2 
Curtis vertical steam turbines connected to 13,000 volt 
General Electric generators, having a capacity of 9000 
kw. and 6000 kw. respectively. 
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ft. head, running at 150 rp.m. Each generator is 


guaranteed to operate continuously under a 25 per 
cent overload. 

The dams which back the water in the river about 
44 miles to the tail race of the Long Lake plant are 
of cyclopean construction and have an aggregate length 
of 1716 ft. The spillway dam, which varies in height 
up to 64 ft., is 650 ft. long, including two 25 ft. tainter 
gates. 

The wooden pole lines and a double circuit tower 
line leave this station, the former running to Long 
Lake and the Big Bend country, and the latter (in a 





Little Falls Hydroelectric Plant, 


The Post Street substation is also situated in the 


heart of the city, and is designed for an ultimate ca- 


direct line) to the Twenty-ninth Avenue substation in 
Spokane. 


Map of Little Falls Development. 


accent ditt doaar ens me 


pacity of 30,000 k.w., the present installation being 
12,000 kw. From this station practically all the cur- 
rent used in Spokane is distributed. 

The Twenty-ninth Avenue substation is a high 
tension switching station, from which all the 60,000 
volt lines radiate into the various districts and to the 
various plants. 





Interior of Little Falls Power Plant. 





The Little Falls station, which was completed in 
1910, is about 30 miles northwest of Spokane. This 
plant contains four units, each consisting of a 9000 
h.p., I. P. Morris horizontal twin water wheel direct 
connected to a 5500 k.v.a., 4000 volt General Electric 
generator. The water wheels will develop a max- 
imum of 11,000 h.p. each when operating under a 73 


Steel Tower Line 


The tower line is 26.5 miles long, and is com- 
posed of steel towers of bolted angle iron construction, 
the average spacing being 650 ft. The conductors 


are of 270,000 cir. mil aluminum cable, hung from a 
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4 unit suspension type insulator with arcing rod and 
wooden clamp of the company’s own design. Two 
3% in. steel cables are suspended on the peak of the 
tower and serve as ground wires. With the exception 
of this tower line, all high tension lines are of wooden 
pole construction. 
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about 250 ft. from the dam. ‘This arrangement can 
be seen by referring to the map, which shows a gen- 
eral plan of the site and location of the dam and sta- 
tion. ; 

The installation consists of four 13,900 k.v.a. gen- 
erators direct connected to four 22,500 h.p. turbines. 





Map of Long Lake Development. 


Long Lake Development. 

The Long Lake Development is situated on the 
Spokane River about 24 miles northwest of the city of 
Spokane. At this point the river makes a complete 
horseshoe bend and passes through a box canyon, the 
walls of which are of granite formation rising to a 
height of about 350 ft. above the water surface, mak- 
ing an ideal location for the highest spillway dam in 
existence, with the power station around the bend 


This plant is also 19 miles south of Springdale, 
on the S. F. & N. Railway, a branch of the Great 
Northern Railway, from which point a standard gauge 
railroad, including a bridge of 172 ft. span, has been 
built to handle the 100,000 ‘tons of material required 
for the construction of the plant. 

Active construction work was commenced in Oc- 
tober, 1910, but on account of cold weather during 
the winter months, little work was done during that 
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period, besides putting up construction buildings, 
bunk houses, etc., and installing the necessary ma- 
chinery and equipping the temporary substation. 

A 60,000 volt transmission line, 4% miles in 
length, was built from Little Falls Station, connect- 
ing with the temporary substation, in which three 
650 kw. transformers were installed, and from which 


current was supplied to the various parts of the job 
at 2300 volts. 


The camp consists of a general store, postoffice, 
dining room and cook house, 15 bunk houses, 75 four- 
room houses, hospital, cement laboratory, office build- 
ing, club house, steam laundry, hotel, barber shop, etc. 
As Long Lake is 17 miles from the nearest station, it 
was deemed advisable to carry a complete line of gro- 
ceries, dry goods, clothing, boots and shoes, goods 
being sold to workmen at Spokane prices. 

The dining room and cook house are so arranged 
as to accommodate 250 men at one time. Eight of 
the bunk houses on the south side of the river are 
of the double deck type, and accommodate 25 men 
each. The balance are built on the north side of the 
river, and are used by such men as wish to board 
themselves. The 75 four room houses are used by the 
married men and their families. 

The hospital is well equipped with the necessary 
beds and operating table, with a physician constantly 
in attendance. 

The main room of the club house is 75x50 ft., 
with smaller rooms adjoining and containing billiard 
tables, piano, card tables, etc. A club manager is in 
charge whose duty is to look after the club and pro- 
vide amusements, such as moving pictures, vaudeville, 
etc. Being a thorough athlete, he also takes great 
pride in organizing baseball, basket ball and tennis 
teams. The club is one of the best investments on the 
work, as it tends to keep the men more contented, 
especially during the rainy or cold periods. 

In addition to this temporary camp, the nine per- 
manent operators’ cottages, and permanent school 
building were constructed at the beginning of the 
work. The cottages each contain six rooms, are strict- 
ly modern in every respect, having a complete set of 
plumbing, full basement and heating plant, and are 
arranged in a semi-circle 125 ft. apart, with lawn and 
shade trees and a fine orchard adjoining. 

The school building, which has a seating capacity 
of 40 pupils, is also modern in every respect, being 
a plastered building with full basement which contains 
a hot air heating plant and toilets. 

All the temporary buildings, as well as the perma- 
nent ones, are electrically lighted throughout and have 
sewer and water connections. The water is taken from 
a large spring, and is pumped into a 10,000 gal. tank 
on the side hill which gives 75 lb. pressure at all parts 
of the camp. 

The construction plant consists of the usual nec- 
essary machine shop, blacksmith shop, engines, der- 
ricks, cableways, mixers, compressors, motors, steam 
shovel, sawmill, etc. The following probably deserve 
special mention: 

Three Lidgerwood cableways of 1550 ft. span of 
2% in. main cable, the carriages have a traveling 
speed of 1200 ft. per min., and a hoisting speed of 
200 ft. per min., and are driven by 12x12 engines lo- 
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cated in the 60 ft. towers, maximum load being 12 
tons. 

One Lidgerwood cableway of 950 ft. span, with 
80 ft. radial head tower, main cable 2 in.; carriages 
have same speed as above and are driven by 9x12 
engines, maximum load 5 tons. 

All cableways, hoisting engines, drills and steam 
shovel, etc., are driven by air furnished from 2 stage 
duplex compressors having a combined capacity of 
5120 cu. ft. of free air per minute, each driven by a 
200 h.p., 2300 volt a.c. motor. Two of these compres- 
sors are on the north side and two on the south side, 
all connected by a 6 in. pipe. 

The concrete mixing plant which has a capacity 
of 2000 yds. per day, consists of two 2 yd. Hains 
mixers; three washing screens, each having a capacity 
of 50 cu. yds. per hour; three 36 in. rock conveyors 
having a speed of 50 ft. per min. and a capacity of 
100 tons per hour; three 16 in. sand conveyors with 
a speed of 285 ft. per min. and a capacity of 80 tons 
per hour; one No. 4 Gates gyratory crusher with a 
capacity of 50 tons per hour; one rock conveyor from 
the crusher to the storage bins; one cement conveyor 
with a traveling speed of 75 ft. per min.; two sand 
bins with a total capacity of 360 yds.; and three gravel 
bins of 600 yds. capacity. 

The gravel is brought to this plant from a pit 2% 
miles distant, from which point the railroad has been 
electrified. The equipment consists of motor car and 
20 yd. Oliver air dump cars. The sand is hauled by 
dinkeys and side dump cars from the sand pit about 
500 ft. distant. The cement is conveyed from the stor- 
age shed, which has a capacity of 17,000 bbls., by 
means of the conveyor to the chutes of the mixer plant. 
The G-Y or gravity system was used in placing all 
the concrete, the location of the plant being ideal, as 
the bank on which the mixer was located was 400 ft. 
above the water surface. 

The sawmill is a standard Curtis sawmill having 
a capacity of 25 M. feet b.m. per day, and is elec- 
trically driven. 

The station building, which is “T”’ shaped, is a 
brick structure with concrete foundation and roof— 
open steel work, and steel sash, plastered walls with 
tile wainscot and floors. The brick are of exception- 
ally dark color, and were manufactured by the com- 
pany at Chewelah where a plant was leased for this 
purpose. 

The generator and wheel room is 75 ft. by 160 ft. 
and 65 ft. high, and the transformer switchboard and 
high tension rooms, which form the top of the “T,” 
are 86 ft. by 207 ft., and 87 ft. high. 

The transformers are placed in brick compart- 
ments 1 ft. above the main floor level, with openings 
toward the generator room. Immediately back of 
these are the machine shop and storage rooms; the 
latter also contain the oil treating plant. 

The switchboard gallery is directly above the 
transformer compartments and gives the operator an 
unobstructed view of the entire generator and wheel 
room. On this gallery are placed, in addition to the 
switchboard, the low tension bus structure with its 
buses and switches and also field rheostats. 

On the second floor, immediately above the ma- 
chine shop, are the high tension oil switches, discon- 
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necting switches, and overhead, the high tension 
buses. Above this, on the third floor, are the light- 
ning arresters, high tension current and potential 
transformers, line disconnecting switches with the 
choke coils in the open alcoves at line entrances. 















Pier Nt 





blll 









Section A-A. 


. On the roof are placed the steel structures con- 
veying the lines to the horn gaps through the roof 
bushings to the lightning arresters below. 

The storage battery is placed on a mezzanine 
floor in the machine shop. The generator and wheel 
room are served by a 90 ton Cleveland crane with 3- 
phase motors, and the high tension rooms by a 6000 
lb. capacity elevator. 

The railroad track enters the building in front of 
the transformer compartments, directly under the 
crane. 

Special attention has been given to the ventilating 
system, air being supplied (when necessary) by three 
fans each having a capacity of 120,000 cu. ft. per min. 
at 134 oz. pressure. This air is taken from the outside 
between the penstocks and passes through tunnels 
under the floor into the generator pits. A monitor is 
provided along the entire length on one side of the 
building. 

Special attention has been given to the drainage 
system on account of the possibility of extreme high 
water rising above the floor levels. Water tight doors 
have been provided. This system consists of two 

sumps, into which the various tunnels and pipe empty. 

These sumps may be drained by two 16 in. siphons 

supplied by an 18 in. pipe line running from the fore- 

) bay under full station head. Three siphons can also 
be supplied through one of the turbines. 

The head gates, which are 21x19 ft., are con- 

; structed I] beams and plates, and operate on wheels 
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which travel on a vertical 60 lb. rail concreted in the 
face of the dam. The wheel axles are mounted on 
bronze eccentrics which allow a forward movement 
of 4% in. of the gate before raising. The main gate 
mechanism is driven by a 25 h.p. series motor so ar- 






i 


m fone a --—-}-——-} sd 
| I i 
cece ceiccersdicepaicaed 
| ith 





ce ee 
Lilt tL 









tf Beav __ Rolling Gate in Raised Position "er "4 
i® =| ‘ — - 
SEE NSS 


OF 


Up Stream Elevation 


Flood Water Control Gates. 





Cross-section of Roller Gate 3 2 
Steel Cylinder Roller for Control Gate. 


ranged that dynamic braking will come into play when 
lowering. The filler gate is 3x4 ft., and is operated 
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Cross-Section of Long Lake Spillway Dam. 


by a 7% h.p. compound wound motor, which is also 
used to operate the eccentrics. On the back of the 
gates special 34 in. rubber belting is fastened, which 
acts as the seal and rests on the flange of an I beam 
concreted into the dam. When the gate is in closed 
position, it is held against the dar on the seals by 
the water pressure, making it absolutely water tight. 


The controlling gates for the control of the flood 
waters are three rolling gates and two gates 25 ft. 
long and 19 ft. high, similar in design to the head- 
gates. A small 6 ft. rubbish gate will also be placed 
on the spillway. The rolling gates each give a clear 
opening of 65 ft. in length and 19 ft. in height. 


Each roller consists of a steel cylinder 11 ft. 6 in. 
in diameter, 72 ft. long, having a shield on the up- 
stream side 19 ft. in height. 

The gates are separated by concrete piers 15 ft. 
wide and on top of which will be placed houses con- 
taining the operating mechanism. Each pier is re- 
cessed to receive the ends of the roller, hoisting ca- 
bles and racks. 


The operating mechanism, of which a duplicate set 
is placed on piers Nos. 2 and 3, consists of the usual 
gears and worm connected to a 6% h.p., 220 volt, 3- 
phase motor, which allows the raising of the middle 
gate from either pier. Each gate is raised by means 
of a pair of 13% in. cables, which pass around the end 
of the roller and are attached to the drum on the me- 
chanism. The rack on which the toothed rim travels 
is placed on an incline, the total travel being 25 ft. 
and requiring one hour. In case of accident to the 
electrical equipment, they can also be operated by 
hand, requiring eight men to raise them 3 ft. per hour. 

The leakage per gate will not exceed one cubic 
foot per second. This remarkable tightness is accom- 
plished by the water seals, which consist of an oak 
timber placed on the lower end of the shield which 
rests on an “I” beam imbedded in the concrete, and 


steel diaphragms on the ends, to which is attached a 
6x6 ft. oak timber which is forced (due to water pres- 
sure and flexibility of metal) against the flange of the 
“I” beams placed in the side of the piers. The total 
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weight of the three gates with their operating mechan- 
ism will be about 740,000 Ibs. This style of gate was 
chosen on account of giving a large unobstructed open- 
ing, simplicity of construction, ease of operation and 
tightness of water seals. 

Since it will not be necessary to use the total 
head at this plant for several years, the gates will not 
be installed until needed. They have, however, been 
designed in detail so that all necessary preparation, 
etc., for their erection has been made at this time. 
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The penstocks are 236 ft. long and 16 ft. in diameter 
at the upper end, tapering to 14 ft. 10 in. at the lower 
end. The plates vary in thickness from 15/16 in. at 
the lower end to % in. at the upper end, with 6x8x% 
in. stiffner angles spaced 5 ft. apart the entire length. 
No relief valves or surge tanks are used. 

The turbines, each of which has a capacity of 22,- 
500 h.p., the largest output so far built, are of the dou- 
ble inflow horizontal Francis type manufactured by 
the I. P. Morris Co. Each unit consists of 83 in. 





Cross-Section of Long Lake Power Development. 


The three dams, consisting of the “spillway,” 
“headgate” and “cut off or arch dam,” are of cyclo- 
pean masonry construction, 25 per cent of which is 
large rock, and contain an aggregate of 275,000 cu. yds. 
The spillway dam is 208 ft. high from foundation to 
crest, 250 ft. thick at the base and 400 ft. long. The 
headgate dam is 100 ft. high, 100 ft. thick at the base, 
18 ft. thick at the top, and is 240 ft. long. The arch 
or cut off dam is situated across a gulch about 900 ft. 
above the spillway dam. This dam is 100 ft. high, 
50 ft. thick at the base, 5 ft. thick at the top, and is 
540 ft. long, the radius of the upstream face being 
170 ft. 

The foundation of all these dams is solid rock. 
An elaborate and complete drainage system has been 
constructed, consisting of a net work of drains on 
the foundation, which are connected by pipes to the 
inspection and drainage tunnels, which will relieve 
any upward pressure other than that due to back 
water, that might exist. 

Most of the excavation has been solid rock, total 
amounting to about 500,000 yds. 


twin runners enclosed in cast iron volute casings and 
operate at a speed of 200 r.p.m., under a 168 ft. effect- 
ive head with a guaranteed efficiency at 34 load of 
85 per cent. According to data obtained from the 
test runner, an efficiency of 91 per cent is expected. 
The turbines are purchased subject to a bonus and 
penalty clause. 

The governors are the I. P. Morris double floating 
lever arm oil pressure type, and operate under a pres- 
sure of 200 pounds and are guaranteed to operate the 
gates of the turbine at a speed variation of % of one 
per cent. The open oil system is used with by-pass 
unloading valve allowing the oil pump to operate 
under pressure only when oil is needed in the accum- 
ulator tank. 

The oil pump is a 5%x8 in. horizontal triplex 
direct connected to a 20 h.p., 220 volt, d.c. motor which 
is supplied with current from station d.c. service with 
floating storage battery. This allows free access to the 
rear end of the turbine, eliminates belt and clutch 
troubles and at the same time makes it possible to 
get the oil up to full pressure before a unit is started. 
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The oil systems are inter-connected, thus allowing 
the use of any pump for any turbine and being motor 
driven, any pump can be put in operation, although 
its turbine is not running. 

The four generators, each of which has a normal 
rating of 13,900 k.v.a. at 4000 volts, are direct con- 
nected to the 22,500 h.p. turbines running at a speed 
of 200 r.p.m., and have been tested at 100 per cent 
overspeed for five minutes. 

These generators are capable of operating contin- 
uously under a 25 per cent overload, at .90 per cent 
power factor when supplied with 60,000 cu. ft. of air 
per min. they can carry an additional load of 15 per 
cent, thus increasing the normal rating 40 per cent. 





JOURNAL OF ELECTRICITY, POWER AND GAS 


223 


and passes through a Venturi meter with manometer 
with electrical low water alarm device. 

Switchboard apparatus—Special effort was made 
to place the control of all electrical apparatus within 
sasy reach of the switchboard operator. From his po- 
sition at the switchboard he is able to read every 
switchboard instrument, and within a half dozen steps 
to control absolutely any electrical circuit in the sta- 
tion; he has a clear view of the generator room; in 
front of him are a bench with its control and selector 
switches, and mimic buses indicating the position of 
every high and low tension switch in the station and 
a vertical panel with instruments indicating the oper- 
ation of each machine and line; at his left are the 





Present Appearance of Long Lake Plant. 


Temperature coils are laid in the armature slots 
in each phase, and are connected to indicators at the 
switchboard, giving the temperature of the armature 
windings at all times. The air will be supplied 
through tunnels running directly into the generator pit. 

Each generator shaft is extended, on which is 
placed a 250 volt, 220 kw. exciter which is sufficient 
to excite two generators. 

Transformers—Each generator is supplied with a 
bank of 3 single-phase, 6500 k.v.a., 63,600/110,000Y 
4000 volt water cooled transformers. For the present 
these transformers will be delta connected and oper- 
ated at 63,600 volts; later they will be delta star op- 
erated at 110,000 volts. The test efficiency is 99 per 
cent at three-quarter load and over. 

The 1% in. cooling coils, of which there are three 
for each transformer, have their terminals brought out 
at the side of the tank 6 ft. above the floor line, allow- 
ing easy access to the packing glands. The water is 
supplied by a separate pipe running from the dam, 


on the 650 miles of the company’s transmission sys- 
tem; at his rear are the exciter, Tirrill regulators, sta- 
tion service and battery panels; at his right the relay 
and wattmeter panels. These are arranged about a 
rectangle 9x40 ft. <A local telephone allows of com- 
munication between the wheel room, the switchboard 
floor, the headgate dams and the operators’ cottages. 
The station is designed with clearances for 110,- 
000 volts, though the disconnecting switches and high 
tension buses are the only parts of the equipment so 
insulated at this time. All 4000 volt oil switches are 
motor operated Type H-6. All 70,000 volt oil switches 
are solenoid operated Type K-15. The arrangement 
of oil switches in the circuits is such as to give a lib- 
eral degree of flexibility in operation, facilitate re- 
arrangement in case of a breakdown of one of the oil 
switches and allow of disconnecting any one of them 
for repairs, without shutting down any generator, 
emergency head gate controllers, and the telephone 
booth from which he can converse with any point 
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transformer or line. The circuits are shown in the one 
line diagram. 

The synchronizing equipment is installed in du- 
plicate and allows of synchronizing between gener- 
ators, any generator to any line or between lines. 
Voltage regulation is accomplished by Tirrill regu- 
lators in connection with high voltage, high current 
cut out relays. 





Wiring Diagram of Long Lake Station. 


Ten per cent current limiting reactances were con- 
nected between sections of the 4,090 volt buses, and 
with the inherent reactance in the generator will limit 
to a safe amount the current flow between sections in 
case of a severe short circuit in one of them. No ad- 
ditional reactance is used between generators and step 
up transformers, as their total reactance was consid- 
ered sufficient to take care of short circuits on the 
high tension side. 

The auxiliary permanent equipment of the sta- 
tion includes a line of portable a.c. and d.c. instru- 
ments, oil testing transformer, oil treating outfit, and 
hot air type electric transformer dryer. A water rhe- 
ostat, having a capacity equal to the maximum rating 
of one generator, is permanently installed and will be 
used in testing, and in cases of emergency in operating 
to quickly stop a unit if so desired. 

The generator field rheostats, the exciter field rhe- 
ostats and the turbine governors are all motor oper- 
ated, thus placing their control conveniently in the 
hands of the switchboard operator. 

All control circuits, head gate motors, governor oil 
pump motors, and all station lighting are supplied 
from a motor driven 100 kw., 3-wire, 125/250 volt, d.c. 
generator, with a 120 cell, 3-wire, storage battery 
floating on the bus, the latter being of sufficient size 
to take care of this class of service for 30 minutes, 
in case of trouble with the 100 kw. motor generator 
set. 

Any exciter can also be connected to this bus, if 
desired. 

Station heating is done electrically, the energy 
being supplied through a 900 k.v.a. bank of transform- 
ers at 220-440 volts. Each heater is 10 kw. capacity, 
and all were constructed in the company’s shops. 

All electrical equipment for this development was 
supplied by the General Electric Company. All the 


designs were made and the construction carried on by 
the engineering staff of the Washington Water Power 
Company. 
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A STUDY OF TRANSFORMER OILS. 


BY G. O. WILSON, 
(After a brief history of the use of oil as an in- 
sulating and cooling medium, statement is made of 
the properties cf oil and the resuits are given of 

tests made ‘by the author. This article is condensed 

from Mr. Wilson’s thesis for a degree in the Depart- 

ment of Electrical Engineering at Leland Stanford 

Jr. University.—The Editor.) 

The first patent covering the use of oil as an in- 
sulator in transformers was granted to Elihu Thomp- 
son, in May, 1887. The principal advantage which 
he claimed for the system was the “self-healing” prop- 
erty of the oil insulator, i.e., the fluid oil was sup- 
posed to flow into any place where the insulation had 
been broken down, and automatically and instantane- 
ously repair the damage. This Utopian ideal of the 
inventor was soon found to be beyond the possibilities 
of a practical transformer ; for when power was placed 
behind the voltage producing rupture the oil did not 
rush in and suppress the are as it had suppressed the 
sparks of the inductor machine which Mr. Thompson 
first used as a source of high voltage for his tests. 


Nevertheless, when the General Electric Com- 
pany produced their first commercial oil-insulated 
transformer in 1893, its chief claim to distinction was 
based on the self-healing properties of the oil insula- 
tion. It was claimed that the transformer would not 
break down until a pressure of 11,000 volts had been 
applied to it; and that after such breakdown, instead 
of being useless, it would stand, after a few moments, 
a working pressure of 5000 volts. The producers of 
this early transformer did not seem to appreciate the 
value of the oil as a cooling medium; they made no 
reference to such advantage in their advertisements 
of the apparatus, and it was not until the latter part 
of 1894 that the electrical trade seemed to discover 
this second role of oil. 


It was, therefore, only about twenty years ago 
that a practical beginning was made in the use of 
oil as an insulating and cooling medium for transform- 
ers. At that time, and until very recent years, the oil 
used was a heavy, dark liquid, and no particular atten- 
tion was paid to its physical or chemical character- 
istics. But the advent of the high voltage transformer 
of great capacity as an integral part of the great trans- 
mission networks has made necessary the securing of 
an insulating medium of the highest quality. Much 
work has been done, especially in Europe, to determine 
just what quality of oil will most satisfactorily meet 
the stringent requirements of present day practice. 


An oil must be examined both physically and 
chemically. The most important physical tests are the 
determination of the relative viscosity, the dielectric 
strength, the quality of deterioration with use, the 
volatility, the specific gravity, and the temperatures 
at which the oil chills, flashes and burns. The chemi- 
cal tests must be made to determine whether the oil 
contains moisture, sulphur, acid, alkali, or other for- 
eign substance, which might prove deleterious to the 
apparatus in which it is used. 

If the viscosity is so great that the oil cannot cir- 
culate freely through the coils, inner portions may be- 
come dangerously overheated, the insulation of the 
wires will deteriorate and the oil will be subject to 
rapid deposition of undersirable “sludge.” 
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The efforts of the manufacturers to produce an oil 
which will be sufficiently fluid to perform this cool- 
ing duty well have often led into a new difficulty ; 
for the less the viscosity of a pure refined mineral oil, 
the lower its flash-point, and herein lies the importance 
of examining any oil for its temperature of flashing and 
burning before accepting it as an SAR oil. 





Curves Showing Relative Viscosity of Transformer Oils. 


There is a wide range over which the flash-point 
of the oil may vary and still be safe for use in a trans- 
former. It is the opinion of the writer that 133 de- 
grees C. or 271 degrees F. is perfectly safe for any 
class of service, for this temperature is far above that 
at which any transformer would be allowed to operate, 
even under the most severe conditions of overload. 

While a low viscosity is accompanied by the dis- 
advantage of a low flash-point, there is some com- 
pensation in the fact that the chill-point is correspond- 
ingly lowered. The rapidly increasing use of out-door 
substation equipment makes this property of the oil 
of considerable importance. For in localities where 
the winter temperatures may fall well below zero, the 
danger of throwing full load onto a transformer which 
has. been standing idle long enough to permit the oil 
to freeze may be considerable. Serious over-heating 
is liable to occur before the oil can thaw and resume 
its cooling duties; and the dielectric properties are 
more or less unreliable when the oil is in a frozen 
condition, upon freezing, for at least the one oil which 
he was testing. 

The matter of deterioration of oil with continued 
use in a transformer is one which is attracting much 
attention. Although it may be due to the accumula- 
tion of dust in case of poor design or faulty location, 
the main cause of deterioration is the cortinued heat 
and electric stresses in the transformer. Many tests 
prove conclusively that oxygen is also an essential fac- 


JOURNAL OF ELECTRICITY, POWER AND GAS , 225 


tor in the deterioration. The best design of large 
transformers would seem to be one in which all 
“breathing” due to changes of temperature is pre- 
vented, 

Tests for volatility show whether too much oi! 
will be lost by evaporation when used at a continuous, 
fairly high temperature in a transformer open to the 





Curves Showing Relative Viscosity of Automobile 
Lublicating Oil, 


air. The measurement of the specific gravity of the 
oil may be quickly and easily made with a Westphal 
balance or hydrometer. It affords a means of grading 
the oil as “light” or “heavy” and is of interest in con- 
junction with the study of the viscosity of the oil. 

Dielectric strength may be expected to vary wide- 
ly in different oils, or in different samples of the same 
oil, because of its startling dependence upon the pres- 
ence of minute quantities of impurities that may have 
found their way into the test samples. Care must be 
exercised in having the details of each test identical, 
in order to get results on different oils which will be 
comparable. 

If moisture is found to be present by tests, the 
next problem is to remove it. If very large quantities 
are present, the first thing to do is to allow as much 
as possible to settle out and be drawn off at the bot- 
tom; in this connection, there is an effect of viscosity 
which might be overlooked, and which is of importance 
in protecting a transformer from damage in the event 
of a leak in the water cooling system. Some of the 
more viscous oils will hold permanently in suspension 
enough water to ruin them, where the lighter oils 
might throw it down under the same conditions of 
operation. 

For freeing the oil from the last trace of moisture, 
probably the best plan is to pass it through a blotter 
filter-press. If this is not available, the oil may be 
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heated to a moderate temperature, say 80 degrees C., 
in a vacuum for a number of hours; warm air may be 
bubbled through, or chemical dehydration by means 
of sodium, lime or other substance which reacts with 
water, may be employed. Of these three, the last is 
probably the most effective and the least harmful to 
to the oil. 

Sulphur has been found to be almost as harmful 
as water to the electrical qualities of the oil, reducing 
its dielectric strength and destroying the insulation. 
It should be as rigidly excluded as moisture from all 
electrical oils. 

But no matter how carefully tests may be made 
for these qualities the final and conclusive test can 
only be that of service; the oil standing up best in the 
laboratory tests may not always be the best oil for 
every service to which it may be put. The wide 
divergence in the characteristics of the oils tested in the 
laboratory by the writer indicates clearly that a good 
guide to the most probable oil to select will be fur- 
nished by such tests, and a knowledge of the technique 
of oil handling will therefore be of the highest value 
to a transmission engineer. 

The writer has examined three well known com- 
mercial transformer oils, Transil, Mineral Seal and 
High Flash. For interest of camparison, the General 
Electric Company’s switch oil was submitted to a sim- 
ilar set of tests at the same time. 

In order to show at a glance the results of the 
tests carried out, the following tabular arrangement is 
given: 

High Mineral 


Oil. Transil. Flash. Seal. Switch. 
Viscosity, Sec. at 70 deg. F.. 19.1 22.1 16.9 26.0 
Specific Gravity............:. 0.8485 0.8570 0.8557 0.8670 
Bs eS. oo nc c's db its tok None None None None 
Atel, Der. Dent .... 6660 css wess None None None None 
Sulphur, per cent............ None None None. None 
Carbon, per cent............. 82.6 80.3 81.2 81.6 
Chill Point, deg. F.........%:. 16.3 19.3 ~-40 20.5 
Flash Point, deg. F.......... 325 354 285 372 
Burning Point, deg. F....... 361 401 310 427 
Dielectric Strength, Volts bet. 

spheres, .15 in. apart.... 31,770 25,130 21,550 23,700 


The curves derived from a study of the variation 
of viscosity with temperature are also illustrated here- 
with. 


~~ 


The Ferris bill for the development of water power 
on the public domain has passed the House of Rep- 
resentatives. The text of this bill was printed in full 
in this journal of April 18, 1914. It gives the Secre- 
tary of the Interior authority to make leases for a 
period of 50 years for development of such water 
power, the leases to terminate at that time and be 
taken over by the government at a fair valuation 
unless renewed. 


Electric milkers on the Teel ranch, near Shafter, 
Kern, County, California, are being successfully used 
to milk sixty cows daily. The power bill runs from 
$10 to $13, as compared to $180 wages of three expert 
milkers otherwise required. A 3 h.p. motor drives an 
air-compressor furnishing the suction. On this ranch 
water to irrigate 160 acres of alfalfa is electrically 
pumped, the cream separator is motor-driven, and all 
lighting is with electricity. Power is supplied by the 
San Joaquin Light & Power Company. 
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POWER OUTLOOK AT ARROW ROCK RESER- 
VOIR. 


At a meeting of water users of the Boise 
government reclamation project held near Cald- 
well, Idaho, a paper prepared by Supervising 
Engineer Weymouth discussing the question of the 
development and disposal of electrical power incident 
to the reclamation work at Arrow Rock and at the 
government diversion dam on the Boise River above 
Boise, was read. In this paper Mr. Weymouth points 
out some of the good and bad features of Federal 
development and submits facts and figures to the set- 
tlers on the Boise project. Mr. Weymouth’s dis- 
cussion of the power situation follows in part: 


“All power development on reclamation projects 
is done under Section 5 of the act of Congress, ap- 
proved April 16, 1906, (34 state 116) which is as foi- 
lows: 

‘*That whenever a development of power is necessary for 
the irrigation of lands under any project undertaken under 
the said reclamation act, or an opportunity is afforded for the 
development of power under and such project, the secretary of 
the interior is authorized to lease for a period not exceeding 
10 years giving preference to municipal purposes, and surplus 
power or power privilege, and the moneys derived from such 
leases shall be covered into the reclamation fund and be 
placed to the credit of the project from which such power 
is derived. Provided, that no lease shall be made of such 
surplus power or power privilege as will impair the efficiency 
of the irrigation project. 


“When the construction of the Arrow Rock dam 
was decided upon it was found that the local power 
companies did not have sufficient surplus capacity to 
provide for the needs for power for construction pur- 
poses at Arrow Rock, consequently there was con- 
structed the power plant located at the diversion dam 
for this purpose. This plant is built in a permanent 
manner so that after the construction of the Arrow 
Rock dam is completed it can be utilized in any man- 
ner under the law that will best serve the interests 
of the Boise project. 

“This plant exclusive of the transmission lines 
leading from it to Arrow Rock, cost $168,000 and has 
a capacity of 3000 h.p. when the river is carrying over 
1300 second-feet of water. The possible power output 
of this plant decreases with the flow in the river until 
a minmum of about 1100 h.p. is reached during the 
extreme low water period of the river. 


“To the end of July nearly 8,000,000 kilowatt hours 
of power have been used in connection with construction 
work at Arrow Rock and nearly 5,400,000 kilowatt 
hours have been sold to local companies, since their 
present installation is not sufficient to supply their 
present requirements. This power sold has brought a 
total revenue to the credit of the project of nearly 
$22,000. These sales have recently amounted to be- 


tween $2000 and $3000 per month. 


“After the Arrow Rock dam is completed the best 
use for the project of this plant will be to sell for 
all-year-around purposes such power as can be devel- 
oped throughout the year and this all-year-around 
power, amounting to about 1100 h.p. should command 
a good price. The additional power capacity of the 
plant over and above this 11,000 h.p. reaches a maxi- 
mum of about 1800 h.p. at the height of the irrigation 
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season and it is thought that it will be necessary to 
sell this additional power at a lower rate as it will 
only be available during the summer months and it is 
probable that the best use and perhaps the only use 
can be obtained for this power will be pumping for 
irrigation. 

“Coming to the matter of developing power at 
Arrow Rock I find that the popular belief is that 
Arrow Rock must be an excellent power site—that 
a large amount of power can be developed there at low 
cost. 

“Some power can be developed at that point at a 
reasonable cost; I refer now to the power that can be 
developed throughout the year, and this amounts 
to about 4000 h.p. A large amount of power can be 
developed during the irrigation season but at a rather 
high unit cost for construction plant, much higher, for 
instance, per horsepower than many plants that have 
been built in this state along the Snake River. It 
would be possible to develop at Arrow Rock for a 
short time during the height of the irrigation season, 
or when the reservoir is practically full, as much as 
75,000 h.p., but it would not be feasible to construct 
a power plant that could only be used for a few 
months or weeks during the year. 

“The construction cost per horsepower at Arrow 
Rock for large development must necessarily be ex- 
pensive. Besides the construction cost it is necessary 
to take into consideration the yearly cost of keeping 
the plant up in a first class condition and some of these 
items are as follows: Depreciation on a well built 
plant will amount in a year to about 4 per cent, interest 
on investment should be figured at about 6 per cent, 
insurance on plant about 1 per cent, taxes at about 
2 per cent or a total of these items of 13% per cent. If 
a power plant cost $100 per horsepower and an amount 
of $13.50 per horsepower per year will be required to 
take care of the items above mentioned. 

“To this amount must be added the cost of main- 
tenance and operation of the plant, which would be 
about $2 to $4 per horsepower per year, depending 
upon the size of the plant. In addition to these 
charges will be the cost of transmission lines, trans- 
former stations, etc. 

“Under the conditions prevailing at Arrow Rock, 
taking into account the requirements for irrigation 
water, which are paramount, about 4000 h.p. can be 
developed throughout the year except for about ten 
or fifteen days the latter part of October of extreme 
low water years, when the output would drop to about 
3000 h.p. This amount of power can be developed 
at that point at a reasonable cost and pipes for power 
purposes to the above extent have already been in- 
stalled in the dam to make possible such power devel- 
opment if it is found feasible and money can be se- 
cured for it in the future. 

“Tf a plant is built to develop about this amount 
of power at Arrow Rock, such a plant would tie in 
well with the plant at diversion dam, as the time of 
minimum output for each plant is not the same, so 
the two working together can supplement each other ; 
that is, each can help the other throughout its weak- 
est period. These two plants working together could 
turn out about 5200 h.p. throughout the year, which 
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would make good returns for the project, provided a 
good market can be found for all-the-year-around 
power at reasonable rates. To sum up, a commercial 
power plant about 4000 h.p. built at Arrow Rock and 
tied in with the diversion dam power plant would be 
a good investment and asset for the project if an all- 
year-around market can be found for the power at 
reasonable commercial rates. 


“It will be possible to develop a large amount of 
power in addition to the above amount named during 
the summer months, when there is a large amount of 
water passing through the dam for irrigation purposes 
but it is doubtful if a market can be obtained for this 
power which would only be available during the irri- 
gation season, at a rate which would warrant invest- 
ment in such a plant. In other words, it is possible 
to develop a commercial power plant at Arrow Rock 
if a market can be obtained at commercial rates for 
its power and it is probable that a market will come 
at some time in the future, but it is doubtful if a 
market can be obtained for the summer power at rates 
which would make a good investment.” 





Panama Canal new radio stations are being con- 
structed at Colon and Balboa to supplant the present 
stations in communicating with ships of the Army 
and Navy and commercial vessels within a normal op- 
erating radius of 500 miles from the canal. Their 
service will be similar to that of the present stations, 
but will exceed in area the present 300-mile daytime 
reach of the present station at Colon, and the 200-mile 
daytime range of the Balboa station. The Colon sta- 
tion will be equipped with two interchangeable sets, 
the smaller to be used regularly for local work, and 
the larger to be switched in for farther communication 
when desired. The large set will be capable of com- 
municating as far as Key West, and may thus be sub- 
stituted for the Darien high power station in commu- 
nicating with the United States, if the need arises. 
The larger set at Colon will use the equipment of the 
present station. The new stations at the ends of the 
Canal will be practically identical in form, except that 
the Colon station will have a slightly larger power 
house, to accommodate the two sets of sending ap- 
paratus. At each the antennae will be stretched be- 
tween two 300-foot steel towers, 600 feet apart. Each 
tower will be self-supporting, resting on three footings, 
arranged in an equilateral triangle, 60 feet on the side. 
The footings, which have been completed, with anchor 
girders, are blocks of concrete, nine feet square in plan, 
resting on piles driven through fill to rock. At Colon, 
where the piling is below sea level, timber piles were 
used, but at Balboa, on account of higher elevation, 
reinforced concrete piles were driven. Both stations 
will receive power from the Canal transithmian electric 
system, developing it through transformers to the 
potential required for operation. They will use a 
different system of radiation from that proposed for 
the Darien station, so that there will be no interfer- 
ence. They will conform to the international conven- 
tion, using a wave length of 600 meters for communi- 
cation with commercial ships, and from 1000 to 2500 
meters for naval work. 
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ELECTRIC DISTRIBUTION 


STANDARDS AT SAN DIEGO. 





BY L. M. KLAUBER. 


D. Overhead Construction. 
[Continued.] 


(The fourth installment of Mr. Klauber’s series of articles regarding distribution standards for 


central stations, deals with crossing clearances. 


Special attention is devoted to the design of the 11,000 volt 


crossing to meet the N. E, L. A. specification for Overhead Crossings of Electric Light and Power Lines 
with such amendments and additions as are required by the California laws.—The Editor.) 


D. 40, 1, 2, 3—Crossing Clearances. 


great as the separation of the wires on 


Over or under telephone, tele- 
graph or signal wires, not less 


Rules governing the crossing wire the main line arm, and the next lower ao ee ee eee 2 ft. 
lines with railroads or cther wire arm should be dropped an equal dis- owes A under low voltage wires, é 
not less EG a awe ea ws 2 ft. 
lines. tance. See D. 30, 19. Over trolleys, not less than...... 4 ft. 
Wires of the same lead—This order Railroad crossings—In crossing rail- nee trolley feeders, not les 
does not apply to clearances between roads or street railroads with any of Over or under primaries or arcs, 
wires of the same lead. It is effect- our lines (except service drops) the Ue PN as wkd o's «Bens owe bene 4 ft. 
ive where leads cross or intersect. following specifications apply: in aie Sent ee oe 
Sidewalks are not considered as Span not to exceed 200 feet. bid 11,000 volt lines, not less att 


part of street or public highway. 
Clearances specified refer to that por- 


tion of the street between curbs. wires sagging. railroads, not less than....... 28 ft. 
x 11,000 volt crossings are specially Over streets, alleys or public high- 
Lines on streets—Where a line runs constructed, as shown in Sheet D. 41, 1. ways, not less than........... 24 ft. 
along a street or alley it is not neces- Over telephone, telegraph or sig- 
. ‘ r Poles must clear horizontally from nal wires, not less than....... 4 ft. 
sary to clear this street or alley by the center line of railroads 8 feet. Over or under low voltage wires, 
the distances given; the clearances wi cl . Ge meee CUR eS tet ek dass ose 4 ft. 
ran . 
specified refer to those streets or al- oa renee rent oe re sone el 4 ft. 
ver or under other primariess 
leys which the line crosses. Low voltage wires must clear— or ares, not less than......... 6 ft. 
Over rails of railroads or street Over or under 11,000 volt lines, 
Low voitage wires include secondary railroads, not less than........ 25 ft. St RN ak sens a bie phew 6 ft. 
power and light under 600 volts, ex- Over ee oe public high- a Over buildings or other struc- a 
‘ ways, not less AM wae eeerecans . tures, not less than........... t. 
cept trolleys and trolley feeders. Over telephone, telegraph or sig- ne anne ii 
Sags—Clearances specified must ob- nal wires, not less than....... 3 000 vo nes must clear— 
Over or under other low voltage Over rails of railroads or street 
tain under the most. unfavorable con- wires, not less than .......... 2 ft. railroads, not less than....... 28 ft. 
ditions of temperature and loading, Over trolleys or trolley feeders, Over streets, alleys or public high- 
th f ffici t i hould es IN sardine 6 Sg bie ccd oy ace 4 ft, Ways. not less than............ 24 ft. 
erefore, a sullicient Margin sho Over or under primaries and arcs, Over telephone, telegraph or sig- 
be allowed in all cases, especially not less than........+.+++++++ 4 ft. nal wiress not less than....... 6 ft. 
: , Under 11,000 volt lines, not less Over or under low voltage wires, 
where the wires are likely to sag in BO nob acoasenscossetsccecvev’ 4 ft. ee kd os ak hic we ox 4 ft. 
hot weather. Over buildings or other struc- Over or under arcs or primaries, 
Buck Wh ain tures, not less than............ 4 ft. EE RE RR ARR 6 ft. 
uck arms—Where buck arms are Over or under other 11,000 volt 
used, the clearance from the main arm Secondary drops must clear— lines, not less than............ 6 ft. 
Over streets, alleys or public high- Over buildings or other struc- 
to the buck arm must be at least as ways, not less than............ 20 ft. tures, not less than .......... 6 ft. 


STANDARD !I00O VOLT CROSSING 
OVER RAILROAD 


j | 


te be rot /eas 


Poles not less than 8 in. top. 
Double arm all lines. 
Guy poles to prevent possibility of 


STANDARD //000VOLT CROSSING 
OVER RAILROAD 
—_—_—_—ee 


DOUBLE ARM CONSTRUCTION 


for Bill of Material 
see Shee! DFi.3 


Primaries and arcs must clear— 
Over rails of railroads or street 


STANDARD NOOOVOLT CROSSING 
OVER RAILROAD 


Standard O00 volt Arm 
with extra drilling of S * Holes. 
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CORRESPONDENCE FILING CLASSIFICATION. 
[Continued.] 
(This series of articles represents the system used 
by the Pacific Power & Light Company of Portland, 
Oregon, and is believed to be the first practical 
adaptation of the Dewey decimal system for the 
use of public service corporations—The Editor.) 
600—Railways and Highways. 
602—Design and Construction Details—Specifications—Con- 
tracts—Bids. 


(Note:—File under the specific equipment or thing in- 
volved, if possible.) 


610—Proposed Extensions. 
610.1—Cost Analysis and Unit Costs. 
610,2—Valuations—Preliminary Reports. 
610.3—Investigations, 
610.4—Locations. 
610.5—Program of Work. 
611. —Tests and Inspection. 


(Note:—File under specific equipment or thing in- 
volved, if possible.) 


620—Roadway and Roadway Structures. 
621—Grading and Ballasting. 
622—Bridges and Trestles. 
623—Tunnels and Culverts. 
624—Crossings. 
624.1—Highways with Railways. 
624.2—Highways with Electric Circuits and Tele- 
phone Lines. 
624.3—Railways with Electric Circuits and Tele- 
phone Lines. 
624.4—Railways with Other Railways. 
624.5—Electric Circuits with Telephone Lines. 
625—Track. 
625.1—Ties. 
625.2—Rails—Switches—Other Track Specialties. 
625.3—Bonds. 
626—Paving and Surfacing. 


630—Overhead Construction. 


640—Rolling Stock. 
641—Locomotives and Tenders (Electric or steam». 
642—Passenger Cars, 
643—Freight Cars. 
644—Work, Repair and Mater‘al Cars. 


650—Operating Data—Supplies— Methods. 
651—Operating Data—Station Records. 
652—Operating Methods. 
652.1—Rules and Regulations. 
659—Troubles and Characteristics of Operation. 


(Note:—File under specific equipment or thing in- 
volved, if possible.) 


660—Traffic. 
661—Passenger Traffic. 
661.1—Passes. 
661.2—Mileage Books. 


662—Freight. 
663—Baggage. 
664— Mail. 


665—Express. 


700—Material and Supplies. 
701—S pecifications. 


(Note:—In each case file under the specific equip- 
ment or thing involved, if possible.) 


702—Scrap. 
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EFFICIENT POWER PLANT MANAGEMENT | 


705.2—Routing—Shipping Instructions. 85 
705,.3—Tracing. " 
705.4—Records of Shipments. 
705.41—Statement Uncompleted Orders 
705.5—Receipt of Materials. 
706—Shortages—Overages—Damaged Goods. 


716—Structural Materials. : 


711— Masonry. 
711.1—Stone, 
711.2—Concrete and Ingredients. 
711.21—Cement. 
711.211—Tests and Inspection of 


Cement. 
711.22—Sand. 
711,221—Tests and Inspection of 
Sand. 


711.23—Gravel—Crushed Rock. 
711.231—Tests and Inspection of 
Gravel—Crushed Rock, 
711.26—Waterproofing of Concrete. 
711.83—Brick—Tile—Ceramic Products. 
711.31—Brick and Fire Clay. 
711.32—Partition Tile & Terra Cotta. 
711.33—Clay Sewer Pipe and Drain Tile. 
711.39—Other Ceramic Products. 
711.4—Mortars and Plasters, 
711.41—Lime. 
711.42—Patented Cements. 
711.45—Proportions and Ingredients of. 
Mortars and Plasters. 
712—Timber Work and Woods. 


(If wood is for use as fuel, file under the 731.3 
series.) 


712.1—Common Lumber. 
712.5—Hard Woods, 
713—Steel and Metal Work. 
713.1—Structural Steel and Plate Work. 
713.11—Reinforcing Steel. 
713.2—Ornamental Iron. 
713.3—Sheet Metal. 
714—Roofing Materials. 
714.1—Shingles, 
714.11—Wood Shingles. 
714.12—Slate Shingles. 
714.13—Asbestos Shingles. 
714.2—Roofing Tile. 
714.3—Corrugated Roofings. 
714.31—Corrugated Iron, Painted and 
Galvanized. 
714.32—Asbestos Protected Metal. 
714.4—Felts—“Ready Roofing” and Acces- 
sories. 
714.5—Tar and Gravel Roofing. 
714.9—Other Roofings. 
717—Plumbing, Heating and Ventilating Apparatus 
(For Piping, see 742.) 
718—Finishing Materials. 
718.1—Paints—Oils—Varnishes—Stains. 
718.2—Builders’ Hardware. 
719—Other Structural Material. 
719.1—Glass. 
{To be concluded. ] 


703—Orders and Requisitions for Material — Credit 
Memos—Memos of Transfer. 

705—Shipment of Materials. 
705.1—Transportation Rates. 


Photographing blueprints can be accomplished by 
means of panchromatic plates and a deep red ray filter, 
which will absorb the blue. 
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The city of Seattle, Wash., is apparently realiz- 
izing the advantage of controlled monopolistic as com- 


Seattle pared with competitive public 
St Heat utility service, and certain mem- 
Si ae bers of the council are now seek- 


ing to place the city lighting plant 
under especial protection by endeavoring to find ways 
and means of preventing competition from the steam- 
heating plant of the local lighting company. 

When a municipality enters into utility service 
competition with an existing private corporation the 
circumstance is invariably described as a commend- 
able campaign to secure lower rates for the commun- 
ity than were afforded under former conditions, but 
when the war is carried right into the camp of the 
municipal ownership hosts, a resolution may be intro- 
duced into the council asking that the corporation 
counsel advise as to what legal steps may be taken, 
“to stop a system of hold-up and warfare upon the 
city plant.” 

The city is seemingly the first to recognize the 
absurdity of the situation when the competitive con- 
ditions for any reason are made too uncomfortable. 
The climax has been reached through the alleged 
refusal of the lighting company to supply steam-heat 
service to consumers unless they agree to purchase 
their electrical energy requirements from the company 
and agree to compel their tenants of the same building 
to do likewise. 

This journal holds no brief for either the munici- 
pality or the private corporation, but there are cer- 
tain conditions surrounding the supply of central sta- 
tion steam-heat which are worth consideration and 
from which important deductions bearing upon this 
situation may be made. 


Central station steam-heat, though usually sup- 
plied by a utility company, can hardly be termed a 
utility service in the generally accepted sense of that 
term. 

Central station steam-heat service is considered 
advantageous rather than of itself profitable. Its use 
is limited, but it is of value as an aid in securing light 
and power business, otherwise difficult to obtain. 
through removing the need for generating steam for 
any purpose, in this way removing also the possible 
installation of isolated plants. It may thus be con- 
sidered part of a composite service, the use of which 
permits the central station to offer lower all-round 
rates due to the use of a waste product. 


Assuming that this steam-heat business is un- 
profitable, it is questionable whether public service 
commissions would permit the continuance of a con- 
dition permitting a non-profitable service to be sup- 
plied at the expense of those using a profitable serv- 
ice supplied by the same company. But it must also 
be remembered that the consumer using this addi- 
tional service has considerably lessened his cost to 
serve; and as so-called discriminating rates are 
frowned upon and in any case difficult of explication, 
the central station can only, in self preservation, occa- 
sionally give the steam-heat service at less than appar- 
ent cost. 


There is no valid reason why a company should 
not reserve the right to supply steam-heat service 
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only to its electric light and power customers. This 
view will meet with more ready agreement when it is 
remembered that the use of central station steam-heat 
is not only limited to a comparatively small area but 
to a limited number of customers, depending upon the 
exhaust steam available during those periods when 
steam heat is required. 

There are those who think that the company is 
using the steam-heat service as a club to compel the 
use of other services also, but this is not so. From 
the service standpoint, the greater the number of util- 
ities under the same administration the greater the 
advantage. To the customer it may mean light, heat 
and power bills from the one concern. This simplifies 
bookkeeping. To the central station company it is 
admittedly easier to secure business when all services 
can be offered at the same time. 

In competitive areas the sales advantage is en- 
tirely with the company having these several or more 
utility services, but it is so because of the advantages 
it offers to the customer. Certainly the central sta- 
tion company is entitled to first see that all its own 
customers are provided with the by-product of its 
plant,—steam-heat. 


Poets have written of the battle between light and 
darkness, but to the electrical industry this situation 
contains more of profit than poetry. 

The Fall ; ; , 
ighting September marks the opening of 
ps : another Fall lighting campaign. 

— Vacations are over, business is 
nearer normal, and merchants are all looking toward 
coping with the final spurt which always winds up 
the year’s business. 

The electrical manufacturer has done his part, and 
this year especially so, in providing new equipment 
and facilities for the lighting branch of the business. 
Apart from the new lighting fixtures with their oppor- 
tunity for increased business, there is the advantage 
of the general reduction in the price of Mazda lamps 
during the past year. Furthermore the new nitrogen- 
filled lamps are proving the season’s novelty. 

The war with waste is giving place to a war with 
wasted opportunities for producing the artistic and 
effective in lighting. Co-operation must obtain! 

The fight which the contractor makes is the key 
to success for the whole industry. It is useless to 
complain of hard times and a dearth of business if no 
attempt is made to get out of the rut. There is no 
possible chance of holding on to custom and the past 
with one hand, and with the other trying to reach for- 
ward and grasp the new. The gulf is too great. The 
business depression demands that custom be forgotten 
and new methods tried out. This is your only rea- 
sonable expectation of success in the coming cam- 
paign. Do your part! 

In this connection it is as well to remember that 
the technical press and certain manufacturers have 
supplied much technical and sales data as auxiliaries 
to your own effort. Use them! The printed page has 
of itself no virtue, nor has its possession. It is of 
value only as it is read and understood. The men 
who write those pages do not profess to know every- 
thing and solicit your ideas, but you will undoubtedly 
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find much of profit in their literature. Take time to 
look it over, for it will probably dispel the blues of 
business depression by showing you the way out. 

Central stations must also do their part. A good 
lighting expert is an asset, for the item of his salary 
is insignficant compared with the amount of in- 
creased business and the service satisfaction which 
his specialized work secures. This is an assistance 
variably appreciated by the contractor also, who may 
then be expected to co-operate even more closely with 
the central station. 

“Co-operation and Effectiveness in Lighting,” 
should be the lighting campaign slogan this fall. Gen- 
eral reduction in costs has made a bare efficiency of 
less importance. Results now count, for they are not 
necessarily costly no matter what may be desired. It 
should be remembered that load increase means an 
all-round business increase. Invention is making econ- 
omy alone of non-effect. So much so that it will be 
better far this fall to cultivate effectiveness in light- 
ing and to co-operate. 


Following the thought that one tree-planted boule- 
vard does not make a forest, it may be affirmed that 
even while some men do specialize, 


Thoroughness aoe : : 
a us this is not necessarily an age of 

Re specialization. It even is ques- 
Specialization 


tionable whether extreme specializ- 
ation should be encouraged. 

Many are today fearful because the privilege of 
concentrating upon one line of employment is denied 
them. Actually to be a “specialist” as generally un- 
derstood, is not for all men a matter of prime import- 
ance. Provided you are thorough in all things, there 
is no need to fear the outcome of endeavor. 

The man well-founded in fundamentals is worth 
more to himself and to society than the man who 
knows only one thing. The practical man is worth 
more than the man with a tremendous fund of spe- 
cialized knowledge, but who lacks the opportunity or 
power to put it into practice. 

To have a destination and the ability to arrive is 
important. To have both is to be practical. A prac- 
tical man is one who can. get results. Result-getting 
depends upon action, and action may often solve 
difficulties which according to every rule and practice 
and therefore in contemplation, appear insuperable. 

Those who make a fetish of specialization forget 
that specialization makes for limitation, isolation, and 
a narrower horizon and outlook. Specialization to the 
average man means following the path of least resist- 
ance. 

Many presidents knew noi their destiny until they 
had arrived and their ability to hold down a one-man- 
in-ninety-million job was not because they had spe- 
cialized on a course in White House administration 
but because they had obeyed the scriptural injunction 
and had been thorough in everything to hand. And 
history records that this often consisted in being thor- 
ough in the execution of many so-called menial tasks. 

Careful attention to detail begets a power which 
proves superior to circumstances and which makes for 
progress and perfection of accomplishment in all 
things. A specialist can do no more. Be thorough. 
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PERSONALS 


F. H. Whipple, machinery contractor of Visalia, is at San 
Francisco. 

W. A. Daggett has joined the sales force of the Aylsworth 
Agencies Company of San Francisco. 

R. E. Frickey, superintendent Northern California Power 
Company, at Redding, Cal., is visiting San Francisco on bust- 
ness. 

A. Kahn, purchasing agent of the Pacific States Electric 
Company, San Francisco, is on a trip to Seattle and the 
Northwest. 

H. R, Williams, manager of the Stevens County Light & 
Power Company of Colville, Wash., was at Spokane during the 
past week. 

Ray Simonds, manager the Simonds Machine Company of 
San Francisco, has returned from a two months’ stay in 
Honolulu. 

T. H. Nelms of the sales department, Pacific Electric 
Company, San Francisco, has left for a trip through Mendo- 
cino County. 

H. D. Cranston, formerly in the foreign department of 
the General Electric at Schenectady, left last Monday for 
the Philippine Islands. 

Miles F. Steel, salesman with the Benjamin Electric 
Manufacturing Company, is making a business trip through 
out the Pacific Northwest. 

Carl E. Heise, district manager Westinghouse Electric & 
Manufacturing Company at San Francisco, left for the East 
on a business trip this week. 

G. W. Hubbard, municipa) wiring inspector South Van- 
couver, B. C., as sergeant major of the Sixth Royal Irish 
Fusileers, is on active home service. 

W. S. Heger, manager of the San Francisco office of the 
Busch-Sulzer Diesel Engine Company, has returned from an 
extended trip through the Western states. 

D. F. Fearing, western sales representative of the National 
Carbon Works of General Electric Company, Cleveland, Ohio, 
was at Vancouver, B. C., during the past week. 

H. J. Mitchell, northwest representative of the Edison 
Storage Battery Company, visited the Canadian cities of Vic- 
toria and Vancouver, B. C., during the past week. 

Geo. C. Holberton, manager of the San Francisco Gas 
& Electric Company, left for the East during the past week 
to attend the annual meeting of the Edison Illuminating Com- 
panies. 

J. W. Cook, electrical inspector, city electrical depart- 
ment, Vancouver, B. C., has proceeded to Europe with tne 
Vancouver contingent of the Sixth Duke of Connaught’s Own 
Regiment, 

Tadahiko Ayai, commercial manager Tokyo Electric Com- 
pany, Ltd., who has been traveling throughout the United 
States, visiting factories and studying the commercial light- 
ing situation, has left for Japan on the Manchuria. 

F. |. Woltz has resigned as commercia] engineer with the 
Great Shoshone &-Twin Falls Water Power Company of 
Twin Falls, Idaho, to accept a similar position with the 
Union Gas & Electric Company of Cincinnati, Ohio. 

L. G. Copeman, electrical engineer of the Copeman Elec- 
tric Stove Company of Flint, Mich., who is making a trip 
throughout the West in the interests of his company, spent a 
few days in Los Angeles last week, exhibiting his company’s 
latest products. 

George H. Halse, secretary-treasurer of the British Co- 
lumbia Telephone Company, is making an inspection trip 
over the Vancouver Island section of the company’s system. 
This will probably be his last opportunity this season for 
reviewing the work done during the year. 
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Ralph Modjeski, consulting engineer of New York, Chi- 
cago and Portland, will visit Vancouver, B. C., during the early 
part of September in order to view the site of the proposed 
bridge to be erected across the Second Narrows by the Bur- 
rard Inlet, Tunnel & Bridge Company, before giving his final 
decision as to the plans submitted to him for adjudication. 

W. R. Alberger, representing the Halsey interests, has 
succeeded A. W. McLimont as general manager of the San 
Francisco-Oakland Terminal Railways Company, whose ex- 
pected financial rejuvenation has been halted by the European 
war. N. S. Sliter succeeds W. E, Hendley as chief of the 
efficiency department, and H. P. Bell takes the place of L. B. 
Cramer as electrical engineer. 


W. C. Morris of Tacoma, Wash., is manager of the new 
gas company formed to supply Auburn, Wash., and vicinity 
and called the Auburn Gas Company. Work has been com- 
menced. The holder will be fifty feet in diameter and 25 ft. 
deep. Cost of the plant will be between $70,000 and $80,000 
and it is expected that service will commence within 90 days. 


R. H. Sperling, left last week for London, England, ac- 
companied by Mrs. Sperling. Mr. Sperling was formerly gen- 
eral manager of the British Columbia Electric Railway Com- 
pany, Ltd., at Vancouver, B. C., and leaves to take up perma- 


_hent residence in London in which city the head office of 


the company is situated. Mr. Sperling has been appointed 
assistant to the chairman of the board-of directors, as previ- 
ously noted in these columns. 


A. H. Halloran, managing editor of this journal, is making 
a trip throughout the Pacific Northwest, in the course of 
which he will attend the joint convention at Spokane, making 
formal presentation of the International Electric Congress 
before the Pacific Coast meeting of the American Institute 
of Electrica] Engineers, and of the 1915 meeting of the Na- 
tional Electric Light Association before the Northwest Elec- 
tric Light & Power Association, He will also give an illus- 
trated lecture on the Panama-Pacific International Exposition 
at a joint meeting of the two organizations. 





MEETING NOTICES. 
Engineers’ Club of San Francisco. 

At the regular semi-monthly luncheon of the Engineers’ 
Club of San Francisco, on September 2, Mr. R. B. Wolverton, 
U. S. radio inspector, gave an interesting talk on “The Wire- 
less and the War.” 


Jovian Electrical League of Southern California. 

The league will open its winter sessions on Wednesday, 
September 16th, with one of its characteristically joyous get- 
together luncheons at Christopher’s. Chairman Colkitt and 
Senator Pieper have prepared a “tremendous” program, to 
use their own expression. IF. F, Foster will be chairman of 
the day. 


Alameda County Electric Development League. 

The regular monthly meeting of the Alameda County 
Electric Development League was held Saturday afternoon, 
August 29, at the Saddle Rock Cafe in Oakland, California. 
“The Contracting Business as I See It” was presented in an 
interesting manner by H. W. Kimball, others present adding 
their quota to the ensuing discusssion. 


Electrical Development and Jovian League. 

The Electrical Development and Jovian League of San 
Francisco held its first meeting of the fall term Tuesday, 
September 1, at an'‘uptown cafe. The gathering—the initial 
one after a vacation period of two months—was most en- 
thusiastic, and presided over by the new officers elected just 
prior to the vacation period. President, C. E. Heise, sales 
manager of Westinghouse Electric & Manufacturing Company; 
vice-president, H. R. Noack, president Pierson, Roeding & Co.; 
secretary-treasurer, E. B. Strong, president Journal of Elec- 
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tricity, Power & Gas; members of the executive committee, 
C. F. Butte, Ed. Whaley, E. M. Cutting, Garnett Young. 

Addresses were made by President Heise, Vice-President 
Noack and H. H. Cudmore, director of the newly organized 
Pacific Coast Mazda Service Bureau, and E. S. Kellogg, assist- 
ant to the publisher of the San Francisco Call. 


The following league committees were appointed to serve 
for the ensuing year: 


Entertainment Committee. Goodfellowship Committee. 


Jos. S, Thompson S. P. Russell 
W. lL. Goodwin W. S. Hanbridge 
T. E. Collins Cc. H. Pennoyer 


Grievance Committee. 
Louis Levy 


Membership Commiuitee. 
Walter H, Seaver 


W. R. Dunbar Ss. V. Walton 
W. 8S. Coleman H. B. Squires 
Ways and Means Committee. Publicity Committee. 
Geo. C, Holberton A. H. Halloran 
W. W. Briggs J. B, Lukes 
W. S. Berry Cc. E. Wiggin 
Finance Committee. Legislative Committee. 
Cc. C. Hillis F. H. Leggett 
T. E. Bibbins H. V. Carter 
I. H. Thrall W. F. Neiman 


NEWS OF OREGON RAILROAD COMMISSION. 


The commission has ordered that the United Railway 
Company be allowed to increase its rates of fare between 
Portland and Linnton from 5 to 10 cents and slight increases 
to many points beyond, on the basis of the company’s showing 
that under the former rate the 1913 operating revenues fell 
short of meeting the expenses by $73,810. The average cost 
of transportation between Portland and Linnton was 9 2/3 
cents per passenger, of which 5.56 cents represented cost due 
to the movement of the passenger and 4.12 cents was gen- 
eral and would remain constant whether more or less passen- 
gers were transported. The average revenue was 8.55 cents, 
or .26 cent less than the movement cost. 


The commission has found that the water rates of the 
Salem Water, Light and Power Company did not bear equit- 
ably on the various classes of consumers and that the rates 
were generally higher than ip similar Pacific Coast cities, It 
consequently has ordered a new classification and lower 
rates, 


ELECTRICAL PAGEANT AT SALT LAKE CITY. 


Electricity played a prominent part in the celebration of 
the annual carnival of the Wizard of the Wasatch in Salt Lake 
City August 25th to 29th, the principal feature of which was 
the electrical pageant which was given on the evening of the 
25th and repeated again on the 28th. The sixteen ficats in 
this parade were designed by and constricted directly by 
Miss Emma L: Mulkey of San Francisco and represented 
themes in poetry, songs and stories, The principal ones were 
constructed on motor equipped fiat cars furnished by the 
Utah Light & Railway Company, and these traveling under 
their own power along the route of the parade were unusually 
effective, particularly those representing boats. Over 5000 
lamps were used in producing the effects desired and these 
were mostly concealed in coves and the light reflected against 
the face of the floats, thus producing beautiful] effects in 
lights and shades without the presence of exposed lamps. 
The following are the themes of the floats: Columbia, Old 
King Cole, Rocked in the Cradle of the Deep, Old Heidelberg, 
The Old Woman Who Lived in the Shoe, Robinson Crusoe, 
Alice in Wonderland, Cleopatra, The Arabian Nights, The 
“Funnies,” Madame Butterfly, Mother Goose, Hiawatha, and 
the Wizard of the Wasatch. In the Industrial parade on 
Wednesday the Utah Light & Railway Company entered a 
float in the electric truck division represented Jupiter, thun- 
derbolt in hand in the foreground and Benjamin Franklin 
drawing lightning from the skies with his kite in the back- 
ground. 
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NEWS OF CALIFORNIA RAILROAD COMMISSION. 

The Pacific Gas & Electric Company has filed an applica- 
tion asking authority to issue $1,000,000 par value of general 
and refunding mortgage gold bonds to be used in protecting 
its surety in connection with the filing of certain surety bonds 
amounting to $700,000. These bonds are to be filed with the 
Clerk of the District Court of the United States in and for 
the Northern District of California, to insure the payment by 
the company of any sums which the Court may require it to 
pay in connection with the suit brought by the Pacific Gas 
& Electric Company to restrain the City and County of San 
Francisco from enforcing the gas and electric rates provided 
for in certain ordinances adopted on June 23, 1913. 

The Hawthorne Electric & Water Company has filed 
an application with the Railroad Commission asking authority 
to issue 1500 shares of capital stock at $10.00 per share. The 
company also wishes to issue sufficient bonds to replace cer- 
tain outstanding notes and to issue additional bonds from 
time to time to take care of additions and bette:ments to its 
system. 

The Commission has issued an order authorizing the 
Southern California Edison Company to pledge 321 bonds 
of the face value of $1000 each to secure obligations of the 
company. This order is an alternative to an order issued by 
the Commission on August 12th, in which the company was 
given permission to issue these bonds at 87% per cent and 
accrued interest. These bonds are the last remaining portion 
of an issue of $2,5v0,v09 authorized by the commission in the 
latter part of January, 1913. 

The commission has rendered a decision denying the 
application of the Pacific Gas & Electric Company for a 
rehearing in the case brought against it by the town of An- 
tioch, Contra Costa county. In this case, the commission 
reduced the top rate for lighting from 8c for the first 30 kw.-hr. 
to 7c for the first 20 kw.-hr. 

The Fowler Independent Telephone Company, operating 
in the vicinity of the town of Fowler, Fresno county, has 
filed an application with the commission, asking authority 
to issue 50 shares of common stock The company proposes 
to use the proceeds from this issue to meet outstanding in- 
debtedness and provide for extensions to its system. 

The commission has issued a supplemental order appro- 
ing a form of deed of trust which the Southern Counties Gas 
Company of California proposes to execute to secure certain 
notes. The commission’s decision provides that no notes 
shall be issued under this deed of trust, with the exception 
of $240,500 of notes heretofore authorized, without the con- 
sent of the commission. 

TRADE NOTES. 

The California Street Railroad of San Francisco will be 
operating in about two weeks, using electricity for motive 
power instead of steam, 

The Inter-Mountain Electric Company of Salt Lake City 
has a contract to complete the wiring and install fixtures 
for the Emanuel Methodist Episcopal Church at Second South 
and Fourth East streets. 

On October 4 E. P. Heald will open the Heald School 
of Commerce, at Van Ness avenue and Post street, San Fran- 
cisco, giving courses in business organization, retai] manage- 
ment, credits and collections, salesmanship, advertising, ac- 
couting, business law, business correspondence and selling 
systems. 

The Pacific Coast office of the Allis-Chalmers Company 
reports the sale of a 3000-kw., 2300-volt, 3-phase, 60-cycle 
steam turbo-generator as an addition to the municipal light- 
ing plant at Pasadena, Cal. They also report an order of 
three 2500-kw. transformers, 87,000 volts, from the Sierra Con- 
struction Company, and the sale of 14x21 twin duplex Allis- 
Chalmers oil engine, direct connected to a 160-kw. a. c. gen- 
erator, to the Jacksonville Ice Company of Jacksonville, Tex. 
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ELECTRICAL CONTRACTORS’ DEPARTMENT 


ELEMENTS OF SUCCESSFUL CONTRACTING. 
BY C. F. BUTTE. 
[Concluded. ] 

The method of handling your material in your stockrooms 
and at the buildings can increase or decrease your ultimate 
cost. 

In regard to the purchase price of materials naturally 
one would believe that the maximum quantity discount is the 
proper method to reduce the cost of your work. While this 
deduction may seem real upon first glance, yet dead stock 
on your shelves is the same as dead wood in the firm, both 
eating profits and values. The quantity of any item that a 
contractor should purchase depends upon the margin of dis- 
counts and the length of time it will require to use up the 
entire lot of goods. 

I believe the depreciation of value for old stock on hand 
at time of inventory is practically unknown to most con- 
tractors, but many of the larger supply houses depreciate 50 
per cent and some 100 per cent any stock that has not moved 
for one year. The aim of most larger firms in regard to 
stock on hand is to order three months’ supply and not more. 

The contractor many times deceives himself by ptr- 
chasing large quantities to get an extra 2% or 5 per cent 
and in the end he must try to work off a lot of junk and old 
stock which requires effort and time, increasing his final 
costs. 

I do not want to be understood as advocating small pur- 
chases, but I do advocate economical purchases and in quan- 
tities to meet your live demands. 

A. stock record would show in what quantity you would 
be justified to purchase your supplies and with your net 
discount sheets and by a few hours’ application of human 
efficiency you will be able to determine the sizes of your 
orders. 

With proper attention by the contractor to this point, 
a common source of dissatisfaction between the contractor 
and jobber could be remedied and the amount of protection 
a jobber could give the contractor over an occasional large 
outside purchaser could be more easily determined. The 
jobbers point out that the contractor is prone to purchase in 
small quantities irrespective of his requirements and justly 
contends that the small orders cannot be handled without 
losing money. In this case the buyer is paying for his own 
extravagance, because the deficit has to be made up. One 
of the things that the small buyer must realize is that hand- 
to-mouth methods in the purchase of electrical supplies is an 
extravagance, He could save himself considerable money 
in a year if he could buy a goodly proportion of his material 
at maximum discount rates. In this way he could economize 
on cartage charges, could eliminate mistakes, and be in 
pocket just the difference that the jobber has to charge 
against him for handling his small, unprofitable orders, and 
what would be required to supply the same amount of ma- 
terial in the same period of time in bulk, thereby increasing 
profits. 

The placing of future delivery orders for work not 
started should be done by every contractor, especially when 
the market is low. 

Labor cost is an item in every contract that must be 
watched closely and with assiduity. As I have stated before 
an excessive cost of labor on a job is not always the fault 
of the workman, although the moral attitude, the physical 
temperament and the mental] state of the men materially affect 
the total cost. The selection of honest, sober, industrious 
men with good health, moral habits, a cheerful disposition 
and some interest in their work should keep the cost of labor 
on an even basis and at the least possible amount. 

The best results can be obtained by associating closely 
as possible with your men. The feeling that the contractor 


will take advantage of his employees whenever possible should 
not exist but fair play should exist at all times with a con- 
sistent, regular and even basis of working. A spasmodic 
encouragement of your men, either by temporary increase 
of pay, or promises of long employment, does not engender 
harmony or sincerity either to yourself or your fellow con- 
tractors, 

The method of keeping cost records, I wil] not touch upon, 
though I want to say that the contractor who states he does 
not keep any cost record, as he cannot keep it accurately in 
all details, should refer to my previous remarks on overhead 
expense and memorize the last part: 


There were thirty-nine reasons all together 
Why I failed and was put on the “run.” 

The thirty-ninth and most important was— 
I should never have begun. 


The Association. 


The association of men, of crafts, is known in history 
as far back as the second and third centuries B. C., and 
has been generally induced for the pleasures of mutual en- 
joyment, for the advancement of intellect, for the attainment 
of some common cause, for which the support and co-opera- 
tion of numbers were necessary. 

The objects of our association and the reasons for our 
banding together are manyfold, but primarily and practically 
we are banded together for one purpose of benefitting our 
business. 

“Benefitting our business” can be applied, interpreted and 
defined in many ways and it is true we must apply efforts, 
work and energies in many ways to obtain this result. How- 
ever, no matter what we do, what we can do or what we 
will do, will always and can always be encompassed within 
and defined by the word educational. 

The adoption of standard materials is educational, the 
adoption of standard specifications is educational, the appli- 
cation of overhead expense in estimating is educational, the 
addition of a reasonable profit to our work is educational, 
adoption of any mutual agreements is educational and in 
fact we cannot act in any way or manner unless it is edu- 
cational. These are all educational in the sense that we must 
show how any action we may take or advocate will, when 
applied, correct faults and errors, elevate our business, prove 
of value, increase our capacities, save our expenditure for 
expense items, give our customers a higher grade of work, 
and increase our revenues and profits. 

There are many ways in which our association will en- 
deavor to obtain better conditions in our business. Each 
and every one requires sacrifice of time, a great deal of 
real work and many efforts by our members, as through col- 
lective working we can only obtain anything of real sound 
value. 

The success of any organization depends upon holding 
out to its members something of mutual benefit rather than 
benefits of an individual character. Personal differences or 
individua] benefits must never be permitted to exist in any 
association, as nothing is more harmful to the affiliating 
of men necessarily of different temperaments and characters 
as this one point. Continual mutual development must take 
place to create the feeling of mutual help, mutual enioyment 
and mutual] encouragement in good endeavor and it must and 
will be the aim of our association to always bear these 
words in mind. 

The work of our association during the past will bear 
out my assertion that the personal equation is always elim- 
inated in the efforts put forth. With the experience gained 
in this work, the results we have already obtained and with 
the spirit of co-operation more firmly imbedded than ever 
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heretofore, the success, the benefits and the value the asso- 
ciation will be to the contractor and to the many allied 
branches dealing with the contractor will unquestionably and 
without argument be manyfold greater than it has ever 
been heretofore, 

Many good deeds, many good efforts and many good re- 
sults are yet to be part of the work our association will un- 
dertake, and I say our association for you, and you consti- 
tute our association and the good deeds, good efforts and the 
good results are only part of your work. 

Standardization is now one of the questions foremost 
in all lines of industry. 

All manufacturers of the present age endeavor to stand- 
ardize their product. All business houses of note standard- 
ize their methods and why should not we standardize our 
work? Why should not we benefit by the experience of 
others? Why should we not grasp and obtain all the benefits 
possible that we may see others enjoy? 

Standardization of materials now seems to be a vital 
question. Why should we be compelled to purchase a small 
quantity of a certain kind of material for one contract when 
our shelves are filled with material of the same quality, but 
of a different kind or make? Our association should take up 
the question of standardizing quality, and not make, in order 
that the standard stocks carried by any contractor can be 
used on all his work. Along these lines I may quote a clip- 
ping as follows: 

“The Engineering Association of China, having head- 
quarters at Shanghai, has undertaken the standardization of 
electrical supplies throughout China. This is proving a 
rather difficult undertaking because of the great variety of 
supplies now shipped into China from various parts of the 
world. It is recognized, however, that far-reaching benefits 
would result from the proposed standardization, and as a 
result the consuming public is encouraging the movement.” 

The standard specifications and specifications drawn up 
by engineers and specialists should be advocated by our asso- 
ciation. Specifications drawn up by engineers not endeavor- 
ing to sell any particular make or brand of materials, but 
rather specifying standard quality should also be advocated 
by this association. The relationship the contractor should 
have with the engineer you will hear thoroughly discussed 
and I will not take up any of your time on this subject. 

The handling of legislative matters pertaining to elec- 
trical construction and installation work has been always 
well kept in hand by our association and the possibilities 
along these lines in the future are great. The values we may 
obtain by proper legislation are considerable if our efforts 
are properly applied along these lines, as it is possible to 
enforce the keeping up of quality and standard by means 
of ordinances and laws when properly drawn up. Licensing 
of the electrical contractors has been receiving much atten- 
tion of late throughout the entire country. A license tends 
to fix the responsibility of the contractor and enforces him 
to comply with all regulations and the National Code, it also 
tends to place the business on a higher plane. 

The matter of interpreting N. E. C. rules and local ordi- 
nances is of great importance and with co-operative work be- 
tween the California Inspectors’ Association and our associa- 
tion, much good can be accomplished. The necessity of uniform 
interpretation is essential to standardization of construction 
work and the spirit shown by the California Inspectors’ Asso- 
ciation in assembling in Sacramento during our convention 
assures the fulfillment of our efforts along these lines. 

The standardization of telephone construction work with- 
in building has been actively advanced by the telephone com- 
pany and with the co-operation of our association the stand- 
ards they now have in press and which apply to the entire 
Pacific Coast will become effective, redounding to our bene- 
fit and advancement. 

There are many other questions that can only be handled 
and solved by the collective efforts of an association, which 
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I will not endeavor to touch upon at this time. 

In conclusion I want to talk to the man who makes the 
query “What do | get out of the association?” Yes! What 
do you get out of the association? Do you ask the same ques- 
tion when you undertake anything? No—emphatically no. 
You expect, hope and anticipate that you may get something 
and work like hell to fulfill your expectations, hopes and an- 
ti ipations. You never stop at the start before beginning 
and ask this self same question, nor do you never start at all 
and stay asking the question. 

What would this wonderful and glorious country of ours 
be today, if our forefathers never started, never undertook 
anything, never pioneered anything, but did nothing and asked 
the question—What do I get out of it? 

Did George Washington, the father of our country, ask 
this question when he crossed the Delaware on that stormy, 
freezing night and made the beginning of our glorious coun- 
try possible? Did Abraham Lincoln, as he guarded the in- 
tegrity, the welfare and the future life of our glorious 
states and Union during the days and nights of the strife of 
’°61 ask this question? Did the pioneers of 49 as they started 
across unknown territories, unknown lands, beset by all hard- 
ships, dangers and risks—ask this question and sit idly at 
their original location? No—again, emphatically no, as you 
today would not be and could not be enjoying the delights 
of our beloved state, our fertile valleys and our wonderful 
resources, Then, why do you sit idly at your desk, table 
or counter and ask this self-same question? Did our moth- 
ers ask this same question as they spent sleepless nights, 
hours of anxiety, and days of solicitude, as they watched, 
protected and cared for you and me? 

No gentlemen, no. The reward each expected to obtain 
was through efforts, through endeavors, through struggles 
and exertions with the fond hope, the fond expectations that 
such efforts may result in good. 

Now, gentlemen, who ask this question—what do I get 
out of it—become a member, become a worker, become a 
part of the whole endeavor and assist the association in its 
work of mutual encouragement in good endeavor and when 
you see the results of your work and aid, you will wonder 
why you asked the question—What do I get out of it? 


NEW CATALOGUES. 


Bulletin 109 from the San Francisco office of the Busch- 
Sulzer Bros. Diesel Engine Company, is devoted to the power 
economy of the Diesel engine and its adaptability for cen- 
tral station work. 

“Sunny Monday” is the subject of an attractive booklet 
from the Western Electric Company showing how the usual 
drudgery of washing may be eliminated by the Western Elec- 
tric Washer and Wringer. 

Modern Methods in Train Dispatching is the subject of 
a handsome bulletin from the Western Electric Company 
concerned with the part which the telephone is now taking 
in the operation of an up-to-date railroad. 

Busch-Sulzer Bros. Diesel Engine Company, through their 
San Francisco office are distributing to those interested a 
reprint of an address by Dr. Diesel before the American So- 
ciety of Mechanical Engineers on “The Present Status of 
The Diesel Engine in Europe” and a few reminiscences of the 
pioneer work in America, 

The new illustrated catalogue of the Hess Flume Com- 
pany, Denver, Colorado, is filled with engineering data for 
ready reference. Tables of velocity and discharge, Church’s 
graph for n=.011 and the latest and most economical de- 
signs of sub-structure, wood and steel, side hill constructions, 
and ditch lining, show the application of the Hess flume, water 
meters, headgates, reservoir gates, corrugated culverts, riv- 
eted steel pipe, gate valves, watering troughs and metal 
garages. 
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NEWS NOTES 


INCORPORATIONS. 


LEWISTOWN, MONT.—Articles of incorporation for the 
Polmar Electric Company, Lewistown, Fergus county, have 
been filed, with capital stock of $15,000. Roy R. Polson, Win- 
field J. Dittman and Harry A. Polson, all of Lewistown, are 
the incorporators. 

ST, ANTHONY, IDAHO.—The Mesa Power Company has 
been incorporated to develop the waters of the North Fork of 
Henry’s Fork of Snake River. Capital stock $500,000. Max 
Hebgen, Frank M. Kerr, Henry F. Kroyer, Stephen P, Hogan 
and Thos. Elliott. 

HELENA, MONT.—Articles of incorporation have been 
filed for the Springfield Telephone Company, the principal 
place of business being Belgrade, Gallatin county. The pur- 
pose of the company is to construct a telephone exchange 
in Belgrade and surrounding territory. The directors are 
A. E, Cramer, Henry Cramer, J. A. Forswall, and others, 


ILLUMINATION. 


CORDOVA, A. T.—Harry H. Knox has been granted a 
franchise for light and power. 


HARLEM, MOGNT—The town council has granted a 
franchise to R. J. Moore, Glasgow, for an electric light plant. 


SAN MATEO, CAL.—The supervisors have called an elec- 
tion for September 11th when the people of Beresford will 
vote on the question of establishing a lighting district. 


SPOKANE, WASH.—C. M. Fassett has announced that 
lamp posts similar to those along Riverside street will be 
used in the lighting project on First street. The lighting 
project will cost $70,000, 

MOSCOW, IDAHO.—The city council is considering a 
contract for a new lighting system in which it is proposea 
to use tungsten lamps at a considerable saving to the munici- 
pality over the present system, 

RIVERSIDE, CAL.—The Lime City ornamental] lighting 
system is again under way, the council having approved maps 
and estimates of City Engineer Campbell. The estimated 
cost of the system is $2125.85. 

LOS ANGELES, CAL.—A resolution calling election to 
decide whether Ocean Park Heights lighting district shall 
be dissolved, has been adopted by the board of supervisors 
and an election will be held September 15th. 

COLVILLE, WASH.—The town of Addy, Wash., last week 
celebrated the installation of electric lights. The Stevens 
County Light & Power Company of this city furnishes tne 
service from its Meyers Falls generating plant. 

BOISE, IDAHO.—The public utilities commission has 
granted a certificate of public convenience and necessity to 
Dunkit Bros. for the installation of an electrical generating 
plant in the town of Plummer, to furnish light and power. 

CATHLAMET, WASH.—The council has engaged A, A. 
Parker, of the General Electric Company, Portland, and Mr. 
Overent, of the Pacific States Company, Portland, to submit 
estimates of the cost of the installation of a municipal elec- 
tric light plant. 

CORINNE, UTAH.—A small light plant is to be instaliea 
here by the town officials, to be used in connection with 
the waterworks system, and to furnish light to the town. 
Bids will be called for at an early date for wiring the town, 
houses and buildings. Information may be obtained from the 
city clerk. 

WHITTIER, CAL.—Natural gas for Whittier, La Habra 
and Rivera are promised for these communities by President 
Bain of the Southern Counties Gas Company. A supply of 
natural gas from the Coyote fields of the Standard Oil Com- 
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pany has been secured by the gas company and pipe lines 
will be Jaid at once for distribution, 

MERCED, CAL.—Extensive improvement work has been 
begun in the local gas plant, the Merced substation of the San 
Joaquin Light & Power Company. Emery Wishon, assistant 
general manager, of Fresno, and Gas Engineer Mudell, of 
Bakersfield, approved plans for the work. A large gas holder 
will be installed and the generating facilities increased. The 
new holder will mean a doubling of the gas storage capacity. 
The work will cost about $8000. 

SEATTLE, WASH.—A resolution was introduced at the 
last meeting of the city council asking the corporation coun- 
sel what steps might be taken “to stop a system of hold-up 
and warfare upon the city plant.” This was introduced with 
a copy of an alleged agreement of the local lighting company 
in which prospective customers desiring steam service are 
required to sign also for company light, their tenants being 
included under this arrangement. 

PASADENA, CAL.—Manager C. W. Koiner of the Pasa- 
dena municipal lighting department has presented his annual 
report to the City Commission, which shows the earnings 
of the system for the last fiscal year to be $176.431.30, For 
the year 1912-1913 the earnings were $138,889.41. The cost 
per kilowatt hour for the last year was .02538 cents, as against 
.02868 cents for the preceding year. Operating expenses, the 
report declares, were 54.77 per cent of the gross income. 


VANCOUVER, B. C.—A new type of arc light may be 
tried out for city street lighting this winter, C. R. G. Con- 
way, chief engineer of the B. C. Electric, has suggested the 
use of a type which will give twice the illumination at the 
same cost as the present ones which have been the standard 
for the past six years. Those now in use are the 6.6 amp. 
series enclosed arc lights. The sanction of the council was 
needed to vary the agreement with the lighting company and 
this was duly given. 


SAN FRANCISCO, CAL.—The Pacific Gas & Electric Com- 
pany has won a victory in its attack on the legality of the ordi- 
nance by which the supervisors fixed the rates for electric cur- 
rent for 1913-14, according to the findings of Master in Chancery 
H, M. Wright of the U. S. District Court. The Master finds 
that the yield to the company from the electric rates in 
question is only 5.82 per cent per annum and that this, or 
any return less than 6 per cent is less than a fair return 
on capital employed in the supplying of electricity during the 
year 1913-14. The Master finds the total value of the com- 
pany’s properties engaged in supplying electricity in San 
Francisco to be $10,078,671. Its gross income under the ordi- 
nance complained of he finds to be $2,718,772 and its ex- 
penses $2,132,014, which would leave a net income for the 
year 1913-14 of $586,758. This would yield a return of 5.82 
per cent on the investment. This return is decided to be un- 
reasonable on the ground that money could not during the 
fiscal year 1913-14 be obtained at such a rate for investment 
in like enterprises. 


TRANSMISSION. 

JUNCTION CITY, ORE.—Farmers have requested the 
Oregon Power Company to extend their wires west of town to 
serve them. ' 

LOS ANGELES, CAL.—Judge Hewitt has upheld the 
validity of the $6,5000,000 power bond issue of May 8, which 
was attacked by F. H. Hartigan. 

SEATTLE, WASH.—Superintendent Ross included in his 
estimate $45,000 for materials for placing wires underground 
and $25,000 for labor for this purpose, 
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OREGON CITY, ORE—The Clackamas County Court 
granted the Portland Railway, Light & Power Company a 
franchise for 25 years to erect and maintain a line of poles 
from Estacada to River Mill. 

CHEHALIS, WASH.—Permission has been granted to 
the Independent Electric Company to proceed with the con- 
struction of its electric transmission line in accordance with 
the petition for a franchise. 

TULARE, CAL.—The Mt, Whitney Power Company states 
that the new substation just east of Tulare will be con- 
structed of steel and glass and will be absolutely fireproof. 
The plans are already under way. 

LAPWAI, IDAHO.—The setting of poles by the Lewiston 
Electric Company for the extension of their light and power 
lines to this city has been completed, The wires are now 
being strung and current will be supplied within a short 
time. The total cost of this extension will be about $25,000. 

LOS ANGELES, CAL.—An advisory committee of five 
men, representing San Fernando Valley, will act with Chief 
Engineer Mulholland and the board of public service in the 
construction of a distributing system for that district, the 
board unanimously agreeing to recognize the San Fernando 
committee. 

REDDING, CAL.—Fire destroyed the Northern California 
Power Company’s substation at the city pumping plant and 
deranged the power lines that serve the city, Nine trans- 
formers burned at a loss of $18,000. No water could be 
pumped into the reservoir for two days. There was no light 
or power for over 24 hours. 

FALL RIVER MILLS, CAL.—Work on the power lines 
of the California Power and Manufacturing Company has 
been resumed, in accordance with the company’s promise 
which they made shortly after they discharged all workmen 
except the foremen and local manager. The discontinuance 
of work caused considerable disappointment and some un- 
favorable comment, but since the resumption of work, a 
little more than a week after its discontinuance, the outlook 
is optimistic again. The power company’s poles stretch for 
miles through the valley, although the wires have not yet 
been strung, and power is served only in Fall River Mills, 
as heretofore. The cause for laying off the workmen was 
partly a change made in the right of way on one of the 
lines, and also in part because the fire which burned Ray’s 
sawmill on Pit River two weeks ago destroyed a large num- 
ber of the cross arms, which the company was about ready 
to put in place. 


TRANSPORTATION. 

SAN FRANCISCO, CAL.—The formal opening of the 
Eleventh and Potrero avenue municipal railroad will take 
place September 7th. 

MILWAUKEE, ORE.—An ordinance granting L. H. Camp- 
bell a 25 year franchise for a street railway on streets of this 
city has passed the council. 

WALKERVILLE, MONT.—Manager Wharton of the Butte 
Electric Railway Company, states that new tracks, ties and 
planking will be placed on Daly street at once. 


OROVILLE, CAL.—The Northern Electric Railway Com- 
pany will build a new depot here during the present year, 
according to an announcement made following the visit of 
General Manager W. A. McGovern. 

OAKLAND, CAL.—Mayor Frank K. Mott and Commis- 
sioner F. O. Turner opposed the granting of permission to the 
Key Route system to extend its ‘ferry service” east of Broad- 
way in Twelfth street direct to the mole. 


SAN FRANCISCO, CAL.—The contract for constructing 
the Muzsipal Railway through the Stockton street tunnel 
has bcm awarded by the Board of Works to Eaton & Smith 
for $9,775. This part of the road extends from Sutter to 
Sacramento street. 
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CHEHALIS, WASH.—The Washington Electric Company 
has filed a condemnation suit against the Carlisle Pennell 
Lumber Company for portions of right of way needed to 
complete the extension of the Chehalis and Cowlitz railroad 
from Chehalis to Onalaska, 

SACRAMENTO, CAL.—At the annual meeting of the Cen- 
tral Traction Company the old directors were re-elected, with 
the exception of W, Arnstein, who was succeeded by G. A. 
Starkweather. A. N. Baldwin, at present secretary of the 
company, succeeded Arnstein as_ treasurer. 

PASADENA, CAL.—Horace F. Dobbins, president of the 
Pasadena Rapid Transit Company, has proposed to the City 
Commissioners that he will construct a new line to Los An- 
geles with funds to be furnished by a city bond issue, and 
operate it for a certain term of years before it reverted to 
the city. 

SEATTLE, WASH.—After a legal fight of almost four 
years, the Federal Court last week made valid the franchise 
of the Seattle, Renton & Southern Railway which had been 
repealed by the city in December, 1910. By the same ruling 
the city acquires the right to connect the municipal carline 
tracks over the company’s tracks along Fourth avenue, and 
may order improvements of streets over which the Renton 
company’s line is routed and may compel the railway com- 
pany to conform to these improvements in the construction 
of its tracks. Mayor Gill is stated to have said that he sees 
no reason why the city should repeal the case. 


VALLEJO, CAL.—That the Northern Electric Railway 
Company has no intention of abandoning Vallejo as its deep 
water terminal and that it will make every effort to complete 
its system in time for the opening of the Panama-Pacific 
Exposition next spring, was the assurance given the city 
council when Attorney Theodore H. Chester representing the 
railroad company, appeared before the municipal body to 
request the adoption of a resolution waiving certain conditions 
imposed on the Northern Electric by the City of Vallejo. On 
February 23, 1911, the Northern Electric was granted a fran- 
chise to construct and maintain its system over streets of 
this city upon condition that a passenger depot be erected 
here. The company was to commence work in six months 
and have the road completed in three years. The work was 
started in the time provided for, but has not been completed 
owing to the inability to secure sufficient money with which 
to complete construction operations. Already it has expended 
over $120,000 in an effort to complete the system. Superin- 
tendent W. A. McGovern and Right-of-Way Agent James W. 
Grace of the Northern Electric, accompanied Attorney Chester 
to the city. 


SAN FRANCISCO, CAL.—With more than 40 imrove- 
ment clubs of the city represented, the Exposition committee 
of improvement organizations met a few nights ago and by a 
unanimous vote authorized the executive committee to make 
important recommendations to the supervisors relative to 
the city’s co-operation with the United Railways to the end 
that adequate transportation facilities may be secured to and 
from the Exposition grounds during 1915. It was pointed 
out that, while the municipality now has sufficient trackage 
to handle from 50,000 to 60,000 persons an hour, it has not 
the rolling stock to handle more than 40 per cent of tne 
necessary number, and from all indications, will not have. 
Also, under the present scheme of things, there is no uni- 
versal 5c fare from various parts of the city to the exposition 
grounds. The executive committee was empowered to place 
before the supervisors a plan whereby the city and the 
United Railroads exchange transfers at every point where the 
rival trackage crosses, and that an agreement be entered 
into for the life of the Exposition, whereby passengers from 
the S. P. railroad stations at the ferry and at Third and 
Townsend streets, and passengers from other downtown 
points, be carried, by various routings, direct to the Exposition 
grounds. 
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ALPHABETICAL INDEX TO ADVERTISERS 


The letter and number before each name are used in the classified page opposite 


American Ever-Ready Works of National Carbon Co.... 


Los Angeles; 755 Folsom Street, San Francisco; 
Seattle. 


Benjamin Electric Manufacturing Co.................. 
Rialto Bldg., San Francisco. 

Blake Signal and Manufacturing Co................. 
680 Howard Street, San Francisco. 

Se SE Ns as sng wg pin » o.s OS nN NAPS Abie o 2 0:8 11 
(See Pierson, Roeding & Co.) 

Busch-Sulzer Bros.-Diesel Engine Co.................. 16 
Rialto Bldg., San Francisco. 

Cobar y  Wiectrte sos oa Se rei ee HA ss 16 


614 South Grand Avenue, Los Angeles; 56 Natoma 
Street, San Francisco; Seattle; Spokane. 


Ses | Se 2 65 bso 00% oo. hb 40 do: dSOSad ORDO ae 
444 Market Street, San Francisco. 


Cerne USD sno. soo chk kh bw ee db.os bie » ARO 6 aee ee 
Title Insurance Bldg., Los Angeles; Salt Lake City; 
First National Bank Bldg., San Francisco; Seattle. 


Cpaenen:: SEI A: is ais 6 bh 9 Hvewin cas 0 = 8A acces me 
Chicago, Ill. 
Cutler-Hammer Manufacturing Co...........ceeeseeees 19 


579 Howard Street, San Francisco; Morgan Bldg., 
Portland, Ore.; San Fernando Bidg., Los Angeles, 


ie Coie a bad Soc vanes cheek heeds il 
(All Jobbers.) 
Dearborn Drug and Chemical Works................ 17 


855 Bast Second Street, Los Angeles; 301 Front 
Street, San Francisco. 


Edison Lamp Works of General Electric Co........ 12-13 
Rialto Bldg., San Francisco. 

Edison Storage Battery Supply Co................... 17 
441 Golden Gate Avenue, San Francisco. 

Wain: AN I i 6.5 0558) PWR ES He 8 6 4 6ev-wa,s B5500'6 8150 00 


247 Minna Street, San Francisco; Gentral Building, 
Los Angeles. 

Blectric Storage Battery Co... ...... ei ccccceecceees 20 
Pacific Electric Bldg., Los Angeles; Spalding Blidg., 
Portland; 118 New Montgomery Street, San Francisco; 
Colman Biég., Seattle. 

ee GIS oo hose eee pNEGeabevew se sei on 
Los Angeles: Portland; 651 Mission Street, San Fran- 
cisco; Seattle; Spokane. 

Fort Wayne Electric Works of G. E. Co.............. 
Rialto Bldg., San Francisco; Colman Bldg., Seattle. 
mtn) TIGGUNN Sa wees Gre cc sad see Ne eeeseess 18 
124 W. Fourth Street, Los Angeles; Worcester Blidg., 


Portland; Rialto Bidg., San Francisco; Colman Bidg., 
Seattle; Paulsen Bldg., Spokane. 


Se re i 6 bh ch oc WSN oc ode ecigdesc tee. 3 
(See Western Electric Company.) 
RE i ee aa a 17 


330 So, L. A. Street, Los Angeles; 345 Oak Street, 
Portland; 807 Mission Street, San Francisco. 


Hoaglund-Hulse Blectric Co... .. 2... ccc cece cee cece eees 
1707 Naud Street, Los Angeles. 

RN I in 6G ei Sia So ke 5 ORES 6 SS cen 
Aronson Bldg., San Francisco. 

RE ee es cA bb Ciek wae es edd ead awe Sess as 6 
141 Second Street, San Francisco. 

ENN MEN, MGS he achat ns ban bib in RRM KO #. me. ees. 
Rialto Bldg., San Francisco. 

Indiana Rubber and Insulated Wire Co.............. 
807 Mission Street, San Francisco. 

Kellogg Switchboard and Supply Co................. 
Aronson Bidg., San Francisco, 

Klein & Sons, Mathias ....... pacdinta es aac MaiGiies bine acm 6. 16 
579 Howard Street, San Francisco. 

BoP SIOCIG CO. cise ce ckens Sees CEREUS dass 08S 20 
37 Stevenson Street, San Francisco, 

Leahy Manufacturing Co... ......ccccecccses Paes sas 
Bighth and Alameda Streets, Los Angeles. 

Locke Insulator Manufacturing Co.................... 3 
(See Pierson, Roeding & Co.) 
Mannesmannrohren-Werke ...........0.cceececcececs 


Rialto Bidg., San Francisco. 
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M-4 


M-3 


P-5 


P-7 


8-2 


8-3 


8-4 


8-6 


T-1 
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W-2 


Ww-8 
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McGlauflin Manufacturing Co................0eceeeees 
Sunnyvale, Cal. 


EU IEEE EIS SUSE U boc bec seas. eee bee ewok ewens os 
Monadnock Bldg., San Francisco. 


DRGOt ae Ae, Comte Gas. sek es SS 15 


Van Nuys Bidg., Los Angeles; Spalding Bldg., Port- 
land; Kearns Bldg., Salt Lake City; 40 First Street, 
San Francisco; Mutual Life Bldg., Seattle; Santa Rita 
Hotel Bldg., Tucson. 


NN ae ES I as vou cinals W ciae'e wh bial cip Meus eorews 
151 Potrero Avenue, San Francisco. 


National Conduit & Cable Co., The.................... 


Trust and Savings Bldg., Los Angeels; Rialto Bldg., 
San Francisco. 


National tmp Worms Of G. T. Co... os ccc cc censnccess 
(All Jobbers.) 


New York Inaulated Wire Co..........sccccccoceccce 11 
629 Howard Street, San Francisco, 


EO SN ue Aad eek cuted 0b Kae ed eb cue 20 
(All Jobbers.) 


SPC ICN SU a ee ae 17 
1312 E, 12th Street, San Francisco. 
as tN ENE OL ccs o's vc nied do ceeccwnbeccsus 2 


236-240 So. L. A. Street, Los Angeles; 90 Seventh 
Street, Portland; 526 Thirteenth Street, Oakland; 575 
en Street, San Francisco; 307 First Avenue, So., 
eattle. 


Pee Wr a ee: OD. dias he RR aS 17 
2219 Harrison Street, San Francisco. 
PU, Te I sin ance a awed ncawiiawaes 3-11-14 


Pacific Electric Bldg., Los Angeles; Spalding Bldg., 
Sdn pa Rialto Bldg., San Francisco; Colman Bldg., 
eattle, 


Pittsburgh Piping & Equipment Co................... 20 
Monadnock Bldg., San Francisco. 


Schaw-Batcher Company, Pipe Works, The........... 17 


211 J Street, Sacramento; 356 Market Street, San 
Francisco, 


ee ete aes ae betbeab Riis 
117-19-21 New Montgomery Street, San Francisco. 


Simplex Electric Heating Co................ccccceees 20 
612 Howard Street, San Francisco. 


en I Os bP oc SN Seen oc bc ces wes babu Cees 11 
Flood Bldg., San Francisco. 


Sprague Electric Works of G. BE. Co................05. 16 
Rialto Bldg., San Francisco; Colman Bldg., Seattle. 
Standard Underground Cable Co..................62. 20 


First National Bank Bldg., San Francisco; Hibernian 
Bldg., Los Angeles; Yeon Bldg., Portland; Central 
Bldg., Seattle, Wash. 

Se Rs yc WMS 8 Kino s .cipbue's SERRE ORR ae lee 14 


(See Western Electric Co.) 


eh Ss I Fs ha So Nin bi CbN ed ode veined evils ba ee 
56 Natoma Street, San Francisco. 


Wagner Electric Manufacturing Co................... 17 
Rialto Bldg., San Francisco. 
OS IN RG oo! ci aie ol ge bisa 6 Oa mminieb ee ames 


119 East Seventh Street, Los Angeles; 507 Sixteenth 
Street, Oakland; 680 Folsom Street, San Francisco; 
907 First Avenue. So., Seattle. 


Westinghouse Electric and Manufacturing Co,........ 


50-52 East Broadway, Butte; Van Nuys Bidg., Los 
Angeles; Couch Bidg.. Portland; 212 So. W. Temple, 
Salt Lake City; 165 Second Street, San Francisco; 
Central Bldg., Seattle; Paulsen Bldg., Spokane. 


Wrowtinemenee BMEAGRIS CO. ao. xis cc ce th nc a ccccueces 6 
141 Second Street, San Francisco. 

i SI OM cy ccie sete cece hee tov vaege 
(See Westinghouse Electric and Manufacturing Co.) 
Weston Electrical Instrument Co................. aoe 3 
682 Mission Street, San Francisco. 

ee i OI nab. 56 Koehn 05s becanneecctse 


444 Market Street, San Francisco; 1758 North Broad- 
way, Los Angeles. 
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